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COMBINATIONS OF DRUGS FOR THE 
TREATMENT OF NEOPLASMS 



Background of the Invention 

The invention relates to the treatment of neoplasms such as cancer. 
Cancer is a disease marked by the uncontrolled growth of abnormal cells 
1 0 Cancer cells have overcome the barriers imposed ii normal cells, which have a 
finite lifespan, to grow indefinitely. As the growth' of cancer cells continue • 
genet 1C alterations may persist until the cancerous cell has manifested itself to 
pursue a more aggressrve growth phenotype. If l^ft untreated, metastasis the 
spread of cancer cells to distant areas of the body by way of the lymph system or 
1 5 bloodstream, may ensue, destroying healthy tissue. 

According to a recent American Cancer Society study, approximately 
1 ,268,000 new cancer cases were expected to be diagnosed in the United States in 
the year 2001 alone. Lung cancer is the most common cancer-related cause of 
death among men and women, accounting for over 28% of all cancer-related 
20 deaths. It is the second most commonly occurring cancer among men and 
women; „ has been estimated that there were more than 169,000 new cases of 
lung cancer in the U.S. in the year 2001, accounting for 13% of all new cancer 
d^oses. While the rate of lung cancer cases is decking among men in the 
U.S., .continues to .crease among women. Accordmg to the American Cancer 
Society, an estimated ,57,400 Americans were expected to die due to lung cancer 

Cancers that beg, in the lungs are divided into two major types, non-small 
cell lun* cancer and small cell lung cancer, depending on how the cells appear 
under a m.roscope. Non-small cel. lung cancer (squamous eel, carcinoma 
30 adenocarcinoma, and ,arge ce„ carcinoma) generally spreads to other organ's 
more slowly than does small cel. lung cancer. Small cell lung cancer is the less 
common type, accounting for about 20% of all lung cancer. 
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Other cancers include brain cancer, breast cancer, cervical cancer, colon' 
cancer, gastric cancer, ktdney cancer, leukemia, liver cancer, lymphoma, ovarian 
cancer, pancreatic cancer, prostate cancer, rectal cancer, sarcoma, skin cancer, 
testicular cancer, and uterine cancer. These cancers, like lung cancer, are 
5 sometimes treated with chemotherapy. 

Chemotherapeutic drugs currently in use or in clinical trials include 
paclitaxel, docetaxel, tamoxifen, vinorelbine, gemcitabine, cisplatin, etoposide, 
topotecan, irinotecan, anastrozole, rituximab, trastuzumab, fludarabine, 
cyclophosphamide, gentuzumab, carboplatin, interferon, and doxorubicin. The 
10 most commonly used antiproliferative agent is paclitaxel, which is used alone or 
in combination with other chemotherapy drugs such as: 5-FU, doxorubicin, 
vinorelbine, Cytoxan, and cisplatin. 

Summary of the Invention 

15 We have discovered that the combination of one of the antihelmintic drugs 

albendazole, mebendazole, or oxibendazole and the antiprotozoal drug 
pentamidine exhibits substantial antiproliferative activity against cancer cells. 
Structural and functional analogs of each of these compounds are known, and any 
of these analogs can be used in the antiproliferative combinations of the 

20 invention. Metabolites of albendazole and pentamidine are also known. Many of 
these metabolites share one or more biological activities with the parent 
compound and, accordingly, can also be used in the antiproliferative 
combinations of the invention. Accordingly, the invention features a method for 
treating a patient having a cancer or other neoplasm, by administering to the 

25 patient (i) albendazole, mebendazole, or oxibendazole; and (ii) pentamidine 

simultaneously or within 14 days of each other in amounts sufficient to inhibit the 

growth of the neoplasm. 

Preferably, the two compounds are administered within ten days of each 
other, more preferably within five days of each other, and most preferably within 
30 twentyrfour hours of each other or even simultaneously. Cancers treated 

according to any of the methods of the invention, described below, can be, for 
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example, leukemias (e.g., acute leukemia, acute lymphocytic leukemia, acute 
myelocytic leukemia, acute myeloblast* leukemia, acute promyelocytic 
leukemia, acute myelomonocytic leukemia, acute monocytic leukemia, acute 
erythroleukemia, chronic leukemia, chronic myelocytic leukemia, chronic 
5 lymphocytic leukemia), polycythemia vera, lymphoma (Hodgkin's disease, non- 
Hodgkin's disease), Waldenstrom's macroglobulinemia, heavy chain disease, and 
solid tumors such as sarcomas and carcinomas (e.g., fibrosarcoma, myxosarcoma, 
liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, angiosarcoma, 
endothelioma, lymphosarcoma, lymphang/ioendotheliosarcoma, 
10 synovioma, mesothelioma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, 
colon carcinoma, pancreatic cancer, breast cancer, ovarian cancer,prostate 
cancer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat 
gland carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary 
adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic 
15 carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, 

choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tum'or, cervical 
cancer, uterine cancer, testicular cancer, lung carcinoma, small cell lung 
carcinoma, bladder carcinoma, epithelial carcinoma, glioma, astrocytoma, 
medullpblastoma, craniopharyngioma, ependymoma, pinealoma, 
» neuroblastoma, acoustic neuroma, oligodendroglioma, schwannoma, 
meningioma, melanoma, neuroblastoma, and retinoblastoma. 

In a related aspect, the invention also features a method for treating a 
patient having a neoplasm such as cancer. In this method, the patient is 
administered (a) a first compound selected from albendazole; albendazole 
sulfonate; albendazole sulfone; albendazole sulfoxide; astemizole; benomyl; 2- 
benzimidazolylurea; benzthiazuron; cambendazole; cyclobendazole; 
domperidone; droperidol; fenbendazole; flubendazole; frentizole; 5- 
hydroxymebendazole; lobendazole; luxabendazole; mebendazole'; 
methabenzthiazuron; mercazole; midefradil; nocodozole; omeprazole; 
oxfendazole; oxibendazole; parbendazole; pimozide; and tioxidazole |or a salt of 
any of the above); NSC 181928 (ethyl 5-amino-l,2-dihydro-3-[(N- 
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me thylanilino)methyl]^^ "* ™" 16 (3 "°" 

anilinoethylidene)-5 Wpyrrodiline-2,4-dione); and (b) a second compound 

selected from pentamidine; propamidine; butarmdme; heptamidine; nonarmdine; 
stilbamidine; hydroxystilbamidine; diminazene; benzamidine; phenamidine; 
5 dibrompropamidine; l,3-bis-(4-amidino-2-methoxyphenoxy) propane; 

phenamidine; amicarbalide; l )5 -bis.(4'-(N-hydroxyamidino) P henoxy) pentane; 
1 3-bis:(4'-(N-hydroxyamidino)phenoxy) propane; l,3-bis-(2 , -methoxy-4'-(N- 
hydroxyamidmo) P henoxy)p^ 

butane; l,5-bis-(4'-(N-hydroxyamidino) phenoxy)ppntane; l,4-bis-(4'-(N- 
10 hydroxyamidino)phenoxy)butane;l,3-bis-(4'-(4- 
hydr.xyamidmo^^^ 

phenoxy) P ro P ane; 2,5-bis-[4-amid 1 nophenyl] furan; 2,5-bis-[4-amidinophenyl] 
furan bis-amidoxime; 2,5-bis-[4-amidinophenyl] furan bis-O-methylamdoxime; 
2,5-bis-[4-amidinophenyl] furan bis-O-ethylamidoxime; 2,8- 
15 dlamrtinodibenzotmophene; 2,8-bis-(N-isopropylamidino) carbazole; 2,8-bis-(N- 
hydroxyamidino)carbazole; 2 ) 8-bis.(2.imidazolinyl)dibenzothiophene; 2,8-bis-(2- 
imidazolinyO-S^-dioxodabenzothiophene^.T-diamidinodibenzothiophene^,?- 

bis^N-isopropylamid^dibenzothiophene^.T-bis-CN-hydroxyamidino) 
dibenzothiophene;3,7-diaminodibenzothiophene;3,7-dibromodibenzothiophene; 

20 3,7-dicyanodibenzothiophene; 2,8-diamidinodibenzofuran; 2,8-di(2-imidazohnyl) 
dibenzofuran; 2,8-di(N-isopropylamidino)dibenzofuran; 2,8-di(N- 
hydroxylamidino)dibenzofuran;3 ) 7-di(2-imidazolinyl)dibenzofuran; 

3J-di(isopropylamidino)d^ 

Z^-dicyanodibenzofu^^ 
25 4 '^dibromobiphenyl; 2-methoxy-2'-amino-4,4'-dibromobiphenyl; 3,7-dibromo- 

dlbenzofur a n;3,7-dicyano^^^ 

pyrrole; 2 ) 5-bis-[5-(2-imidazolinyl)-2-benzimidazolyl]pyrrole;2,6-bis-[5-(2- 

imidazolinyl)-2-benzimidazolyl]pyridine; l-methyl-2,5-bis-(5-amidino-2- 
benzimidazolyl)pyrrole;l-methyl-2 ) 5-bis-[5-(2-imidazolyl)-2-benz 1 midazolyl] 

30 pyrrole; l<nethyl-2,5-bis-[5Kl, 4,5,6^^ 

-bWirnida^olyll parole; 276--bis-(5-amidmo-2-benzimidazoyl)pyridine 
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[5.(l,4,5,6-tetrahydro-2-pyri m idinyl>2-ben2imidazolyl] pyridine; 2,5-bis-(5- 
amidino-2-ben2imida2olyl)furan; 2,5-bis-[5-(2-imidazolinyl)-2- 
benzimidazolyljfuran; 2,5-bis-(5-N-isopropylamidi n o-2-benzimidazolyl)furan; 
2,5-bis-(4-guanylphenyl) furan; 2,5.bis(4.guanylphenyl)-3,4-dimethylfuran; 2,5- 
5 di-p[2(3,4,5,6-tetrahydropyrimidyl)phenylJfuran; 2 t 5AmW^. 
imidazolinyl)pheny]]fi 1 ran ; 2 > 5-[bis-{4-(2-tetrahydropyrimidiny 

P (tolyl6xy)iuran;2,5-[bis{4-(2-imidazolinyl)}phenyl]3-p(tolyloxy)furan 
{4-[5-(N-2-aminoethylamido) benzimidazol-2-yl]phenyl}furan; 2,5-bis[4- 

(3a J 4 ) 5,6,7,7a-hexahydro-lH-benzimidazol-2-yl)phenyl]furan; 2,5-bis-[4- 
10 (4,5 > 6,7-tetrahydro-lH-l 5 3-diazepin-2-yl)phenyl]furan; 2,5-bis-(4-N,N- ' 
dimethylcarboxhydrazidephenyl)furan;2,5-bis-{4-[2-(N-2- 
hydroxyethyOimidazolinylJ-phenyl} furan; 2,5-bis[4-(N- 

isopropyla m idino)phenyl]furan;2,5-bis-{4-[3-(di me thylaminopropyl) 
a mi dino]phenyl}f U ran;2 J 5-bis-{4-[N-(3-aminopropyl)amidmo]ph 
15 bl K2-(imidzaolinyl)phen y I>3,4-bis(methox^^^ 

(dimethyla m inoethy])guanyl]phenylfuran;2,5-b,s-{4-[(N-2-hydroxye^ 
guanyUphcay^fimm; 2^4,is-[4*NK«^lop«opylguanyl>ph«yl]funm; 2,5^,»-[4. 
(N ) N-diethylaminopropyl)guanyl]phenylfuran; 2,5-bis- {4-[2-(N. 
e *^azolm y l)]phe n yl}f U ran ; 2,5.bis^ 

10 2,5-bis r [4-(2-imidazolinyl)ph e nyl]-3-methoxyfuran;2,5-bis-[4-(N- 
isopropy1a m idino)phenyI]-3-methyIfuran;bis-[5-amidino-2- 
benzimidazolyl]methane; bis-[5-(2-i m idazolyl)-2-benzi m idazolyl] methane; 1,2- 
bis-[5-amidino-2-benzimidazolyl]ethane;l,2-bis-[5-(2-imidazolyl)-2- 
ben Z i m idazolyl]ethane;l,3-bis-[5-an 1 idi n o-2-ben Z imida Z ol y l]propane; l,3-bis-[5- 

5 (2-imidazolyl)-2-benzimidazolyl]propane; 1 ,4-bis-[5-amidmo-2- 

benzi m idazolyl]propane;l,4-bis-[5-(2-imidazolyl)-2-benzimidazolyl]butane;l,8^ 
b.s-[5-amidino-2-benzimidazolyl]octane;trans-l,2-bis-[5-aniidino-2- 

benzi mi dazolyl]ethene;l,4-bis-[5-(2.i m idazo.yl)-2-benzi m idazo.yl]l-butene; 
1 .4-bis-[5-(2-i m idazolyl)-2-benzin n idazolyl]2-butene; 1 ,4-bis-[5-(2-imidazolyl)- 

) 2 - benz ™ida Z olyl]l-rnethylbutane;l,4-bis-[5-(2-imidazolyl)-2-benzi m ida^ 
ethylbutane; l,4-b 1 s-[5-(2-im I dazolyl)-2-benzi m idazolyl]l -methyl- 1-butene- 1 4- 
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im , d a 2 o.yO-2-ben^id^lylll>bu t »diene;l^bis.[H2-ta^y')-2- 

immazoiyu o.nvrimidvlW-benziimdazolyl] 
be„zimitolyl]2-met h yM,3-b U tsd 1 e n e;b 1S .[5-(2 pynnudyl) 

^ane^biHM^^ 

, ^MM^pyrinWy^-benzimidazolyllbu^ 1 ,4.b i ,[5-(2-pyr.m.dy')-2- 

, ,„ u . , 4 his t5-(2-pyiimidyl)-2-benztaidazolyl]2-bute n e; 
benzimidazolyl]l-butene; l,4-bis-[5 V Py™ » ' 
, 4-bi S -l5-(2-pyrimidyl>2-bcnzimidazo.y 1 ]l- m e t hylbu B ne ; 1,4*^2- 

^idy^-bcnzimidazoW-emy^e; lAbis-P^pytimid,^- . 

• i a hk r5-(2-DVrimidyl)-2-benzmudazolyl] 
,0 benzimidazolylll-metbyl-l-butene, 1,4-b.s [5 (2 pyr y) 

2 3-die.hyl-2-bu.ene; l^bi^-pyrimidy^-b^dazolym^bu,^., 

and.^-P-pyzin^^^ 

2,4-bi,(4. ta idazoH n-2-yO-pynm. 2 -b,, 

15 4-(2-methozy-4.tN-i-propylguanyl)phenyl)pyrimidtae ; 4-(N. 

cyclopentylamidino)-l,2-phenylene diamine; 2,5-bis-[2-(5- 

amidino)benzimidazoyl] toan; 2,5-bis-[2- (H2- 
taidazolmOibenzimidazoynfuraz,; 2,5-bis.[2-(5-N-Uopropylamid,no) 

20 2 5-bisl2.(5-am,dino)be„z 1 midazoy,lpyrro.c; 2, 5 .bU-12.(5-(2-inddazoh„o) ) 
b^id^y*^.^^^ 

2 5 bis-[2-(5-N-cyclopentyla m idino)b e nzimidazoyHpyrrole; l-methyl-2,5-b.s-lZ- 

(S-an^dmObcnzimidazoyUpyrrol.; 2>bis.[2-(5-(2.imidazoltao)} 
banzWdazoy^l-metbylpyrrole^^bisIMS-N^lop^ytoidmo) 

25 beazimidazoyni-meftylpyr.ole^.S-bMMS.N.isopropy.am.d.no) 
benzMazoy.,*^^ 

2 6-bis-[2-(5-amidino)benzimidazoyl]pyridine; 4,4'-bis-[2-(5-N- 
.sopropylamidino) benzin,idazoyl]l>diphenyle,hane; 4,4'-bi S -[2-(5-N- 

30 benzimidazoyl]benzo[b]furan;2,5-bis-[2-(5-N- 
cycl0 pen.ylamidino)benzimidazoy^^ 
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™iropyl™idino)benan,kl a2 oyl]nuorii,e;2,5-bi s .[4K3-CN. 
moipholinopropyl)carbamoyl)phenyl]fiiran; 2,5-bis-[4-(2-N,N- 
dimelhylamnocthylcarbamoyOphenylJtean; 2,5-bis. W 3-N N- 

5 phenylam,nop 1 „p ) .|ca,bamoy0pbenyl)f U ran ; 2,5.bi S . i 4.(3.N N 5 N" 
«"****»^^ 

^'K3KN-.so P rop,lamidino)amidtao P bo,yl](bTan; 2,5-bis[3[(N-(2 
d.methylaminoethyl)amidmo]phenylfwan; 2,5-bi s .[4-<N.2 2 2 

7s 7 rT ran; 2 - 5 - bis - [ ^- b *^»d,„opb Myl]i b rm; 

2,5-b,s[4-(N-phe n oxycarbo„yl)a mi d i „„p he „ yl)lilraI1 . 2>5 . bjs . fl 

phcnoxycarbonyDamidmopbeny,,^. 2,5.bi s .[4.(N-(4-methoxy) 

^^O-dinopba.y,,^;^.,^,.^ 

™' d '"^»n;a„d2^^^ 

-idinopb ra y, ]filra n (orasaltofanyoftheabove) Altematjve , y , hesKond 
compound can be a functional anaiog of pentamidine, such . 
dmamycm, Neomycin, neomycin, „ % ^ J 

wftm a fomula provided in any „fU.S. Paten, No S . 5,428,051- 5 521 189- 

20 Z!Tr^ : sm - 5 w - ^ 

Pa en. Appbcatton Pobbcation No. US 2002/00,9437 Al, eacb of wbich i S in its 
entirety incorporated by reference. 

The first and second compounds are preferably administered 

simultaneously or within 14 days of each nth«- »„a - 

. .... 4L ayS 01 eacn other ™* m amounts sufficient to 

inhibit the growth of the neoplasm. 

* In another related aspect, the invention also features a method for treating 

pat.ent having a neoplasm such as cancer by administering the following- 
a) a first compound having the formula (I): 




(I) 
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wherein: 



Rl is selected from the group consisting of: 
o 

A.^^ <a -" 




(A-2) 



-H (A-4); 
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R 2 is selected from the group consisting of: 




(B-13); 
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each of R3 and 



R, is independently selected from the group consisting of: 



-CI 
(C-l) 



(C-2) 



(C-3) 



•OCHi 




(C-5) 

/ 




V 

(C-8) (C . 9) 




V 



(CIO) 



(C-6) 



CH 3 (C-»») 






F (C-l 4) 

(C-12) (C-13) 



(C-15) 




/ 

(C-16) 



(C-18) 



(C-17) 



\ (C-20) 



(C-19) 



(C-21) 



(C-22) 



(C23) 



^CH 3 (C-25) 



--F 
(C-26) 



and 



•-Bf 

(C-27); 



and 



b) a second compound having the formula (II): 



X * (ID 
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wherein each of Y and 2 is, independent, O or N; each of R s and R, is 
independently, H, OH, halogen, OC,, 0 allcyl, 0 CF 3 , NO ; , or NH 2 ; n is an integer 
between 2 and 6, mclusive; and each of R, and is> i^ni^y, „ „,„ meta 
or para position and is selected from the group consisting of: 

f f I 

(D-D nh 2 (D-2)\h, (d .^n- 

and noh 

o o ( 

wherein the firs, and second compounds are administered simultaneously or 
wtthtn 14 days of each odtet in amounts sufficient to Mblt me ^ of ^ 
neoplasm. 
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in another related aspect, the invention also features a method for treatmg 
a patient having a neoplasm such as cancer by administering the following: 
a) a first compound having the formula (III): 




(HI) 
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A is selected from the group consisting of O, S, and NR, 2 ; 
R 9 is selected from the group consisting of: 



N " CH 3 
\ NH (B->) 



(B-2) NHj (B-3) 



each of R,o and R„ is independently selected from the group consisting of H, 
halo, N0 2 , OH, SH, O-C, alkyl, 0-(C, 10 )o,-aryl, 0-(C,,o alkyl)o,-heteroaryl, - 
O-(C,, 0 alkyl) 0 ,-heterocyclyl, C,,o alkoxycarbonyl, S(O) 0 - 2 -C„ 0 alkyl, S(O) 0 .r 
(C, 10 alkylVraryl, S(0)o- 2 -(Cmo alkyDc-heteroaryl, S(0) 0 . 2 -(Cmo alkyl) 0 -r 
10 heterocyclyl, and C, 10 alkyl or C, 10 alkenyl that is unsubstituted or substituted by 
one or more substituents selected from the group consisting of aryl, heteroaryl, 
heterocyclyl, OC,.,o alkyl, 0(C,o alkyl)o,-aryl, O(C„ 0 allcyOo-rheteroaryl, 
(XC,-,o alkyl) 0 ,-heterocyclyl, C W o alkoxycarbonyl, S(0)o.rC,,o alkyl, S(O) 0 . 2 - 
(C, 10 alkyl)o-,-aryl, S(O>»r(C w0 alkyl)o,-heteroaryl, S(0)o. 2 -(C M o alkyOo-r 
1 5 heterocyclyl, N(R„) 2 , OR 13 , oxo, cyano, halogen, N0 2 , OH, and SH; R, 2 is 



12 



WO 2004/006849 

PCT/US2003/021984 

selected from the group consisting of H and C M0 alkyl or C 2 , 0 alkenyl that is 
unsubstituted or substituted by one or more substituents selected from the group 
consisting of aryl, heteroaryl, heterocyclyl, O-C, 10 alkyl, a(C M o)o,-arvI, 0-(C, 
,oalkyl) 0 ,-heteroaryl, 0-(C, 10 alkyl)o,-heterocycIyl, C M0 alkoxycarbonyl S(0)„ 
5 - C ' 'o alk y , .S(0)o,-(C I . l o alkyl )(M -aryl, S(O) 0 . 2 -(C, 10 alky. )(M -heteroaryl, S(O) 0 
r(C, 10 alkyl) 0 . r heterocyclyl, N(R 13 ) 2 , OR 13 , oxo, cyano, halo, N0 2 , OH, and SH- 
and each R I3 is independently selected from the group consisting of H and C„o 
alkyl or C 2 . 10 alkenyl that is unsubstituted or substituted by one or more 
substituents selected from the group consisting of aryl, heteroaryl, heterocyclyl 
10 OC W0 alkyl, OfC.^-aryl, O(C l . I0 alkyl) 0 ,-heter / oaryl, O(C,. I0 alkyl) 0 ,, 
heterocyclyl, C M0 alkoxycarbonyl, oxo, cyano, halo, N0 2 , OH, and SH; and 
b) a second compound having the formula fU). 

* (II) 

wherem each of Y and Z is, mdependently, O or N; each of R 5 and R, is 
. 5 mdependently, -H, -OH, -halogen, - O-C,, 0 alkyl, -OCF 3 , -N0 2 , or NH 2 ,' „ is a„ 
-nteger between 2 and 6, inclusive; and each of R 7 and R 8 i s , independently, at the 
meta or para position and is selected from the group consisting of: 




/7 NH NOH 



/ / / 



(D-D NH 2 (D-2)\h 2 




(D-3) N 

^ and noh 



f 1 a ;;:< 

7 



(D-4)N-^ (D-S)^" (D-6)\ Hl 



H 3 C 



20 



wherein the first and second compounds are administered simultaneously or 
withm 14 days of each other in amounts sufficient to inhibit the growth of the 
neoplasm. 
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In any of the foregoing treatment methods, both compounds are preferably 
together in a pharmaceutical composition that also includes a pharmaceutical^ 
acceptable excipient. A benzimidazole is preferably administered at a dosage of 
1 to 2500 milligrams and pentamidine is preferably administered at a dosage of 1 
5 to 1000 milligrams. Suitable modes of administration include intravenous, 
intramuscular, inhalation, and oral administration. 

The antiproliferative combinations of the invention can also be provided as 
components of a pharmaceutical pack. The two drugs can be formulated together 
or separately and in individual dosage amounts. J 
10 In another aspect, the invention features a for treating a patient having a 

neoplasm such as cancer by administering a compound of formula (I), (II), or (III) 
in combination with an antiproliferative agent. Suitable antiproliferative agents 
include those provided in Table 1 . 
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1 Table 1. 
Alkylating agents 




^yciopnospnamide 
busulfan 
ifosfamide 
jnelphalan 
hexamethylmelamine 
thiotepa 
chlorambucil 
dacarbazine 
1 carmustine 


lomustine ~ " i 
procarbazine j 
altretamine 

estramustine phosphate 
mechlorethamine j 
aucpiozocin I 
temozolomide 
semustine. 


Platinum agents 


cisplatin ~ ~" 

oxaliplatin 

spiroplatinum, 

carboxyphthalatoplatinum, 

tetraplatin 

ormiplatin 

iproplatin 


carboplatinum ~~ " 
ZD-0473 (AnorMED) 
lobaplatin (Aetema) ■ 
satraplatin (Johnson Matthey) 
BBR-3464 (Hoffmann-La Roche) 
SM-I 1355 (Sumitomo) 
AP-5280 (Access) 


Antimetabolites 


azacytidine 
gciiiLiiaDine 
capecitabine 

5- fluorouraciI 
fl ox uridine 

2-chlorodeoxyadenosine 

6- mercaptopurine 
6-thioguanine 
cytarabin 

2-fluorodeoxy cytidine 

methotrexate 

idatrexate 


tomudex 

trimetrexate j 

deoxycoformycin f 

fludarabine 

pentostatin 

raltitrexed 

hydroxyurea 

decitabine (SuperGen) 1 
clofarabine (Bioenvision) 
irofulven (MGf Pharma) 
DMDC (HofTmann-La Roche) 
ethynylcytidine (Taiho) 


Topoisomerase 
inhibitors 


amsacri ne 
epirubicin 
etoposide 

teniposide or mitoxantrone 
irinotecan (CPT-11) 

7-ethyl- 1 0-hydroxy-camptothecin 
topotecan 

dexrazoxanet (TopoTarget) 
pixantrone (Novuspharma) 
rebeccamycin analogue (Exelixis) 
BBR-3576 (Novuspharma) 


rubitecan (SuperGen) 

exatecan mesylate (Daiichi) 

quinamed (ChemGenex) 

gimatecan (Sigma-Tau) 

diflomotecan (Beaufour-Ipsen) 

TAS-103(Taiho) 

elsamitrucin (Spectrum) 

J- 107088 (Merck & Co) 

BNP-1350(BioNumerik) 

CKD-602 (Chong Kun Dang) 

KW-2170(KyowaHakko) 


Antitumor antibiotics 

1 
i 
i 
J 
f 
c 
n 


dactinomycin (actinomycin D) 
doxorubicin (adriamycin) 
deoxvrubicin 
valrubicin 

daunorubicin (daunomycin) 

epirubicin 

therarubicin 

darubicin 

■ubidazone 

)licamycinp 

)orfiromycin 

yanomorpholinodoxorubicin 
nitoxantrone (novantrone) 


amonafide 

azonafide 

anthrapyrazole 

oxantrazole 

Iosoxantrone 

bleomycin sulfate (blenoxane) 

bleomycinic acid 

bleomycin A 

bleomycin B 

mitomycin C 

MEN- 10755 (Menarini) 

GPX- 1 00 (Gem Pharmaceuticals) 
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Tablet. 



Antimitotic agents 



paclitaxel 

docetaxel 

colchicine 

vinblastine 

vincristine 

vinorelbinc 

vindesine 

dolastatin 10 (NCI) 
rhizoxin (Fujisawa) 
mivobulin (Warner-Lambert) 
cemadotin (BASF) 
RPR 109881A(Aventis) 
TXD 258(Aventis) 
epothilone B (Novartis) 
T 900607 (Tularik) 
T 138067 (Tularik) 

cryptophycin 52 (Eli Lilly) 

vinflunine (Fabre) 

auristatin PE (Teikoku Hormone) 

BMS 247550 (BMS) 

BMS 184476 (BMS) 

BMS 188797 (BMS) 

taxoprexin (Protarg 



SB 408075 (GlaxoSmithKHne) 

E7010 (Abbott) 

PG-TXL (Cell Therapeutics) 

IDN5109 (Bayer) 

A 105972 (Abbott) 

A 204197 (Abbott) 

LU 223651 (BASF) 

D 24851 (ASTAMedica) 

ER-86526 (Eisai) 

combretastatin A4 (BMS) 

isohomohalichondrin-B (PharmaMar) 

ZD 6126 (AstraZeneca) 

PEG-paclitaxel (Enzon) 

AZ10992 (Asahi) 

IDN-5109(Indena) 

AVLB (Prescient NeuroPharma) 

azaepothilone B (BMS) 

BNP-7787 (BioNumerik) 

CA-4 prodrug (OXiGENE) 

dolastatin- 10 (NIH) 

CA-4 (OXiGENE) 




Aromatase inhibitors 



ami nogl utethi m i de 
letrozole 
anastrazole 
formestane 



exemestane 
atamestane (BioMedicines) 
YM-511 (Yamanouchi) 




pemetrexed (Eli Lilly) 
ZD-9331 {BTG) 



nolatrexed (Eximias) 
rnFactor™ (BioKeys) 



DNA antagonists 



trabectedin (PharmaMar) 
glufosfamide (Baxter International) 
albumin + 32P (Isotope Solutions) 
thymectacin (NewBiotics) 
edotreotide (Np^artis^ 



mafosfamide (Baxter International) 
apaziquone (Spectrum 
Pharmaceuticals) 
06 benzyl guanine (Paligent) 



Farnesyltransferase 
inhibitors 



arglabin (NuOncology Labs) 
lonafarnib (Schering-Plough) 
RAV-43-9006 (Bayer) 



tipifamib (Johnson & Johnson) 
perillyl alcohol (DOR BioPharma) 



Pump inhibitors 



CBT-1 (CBA Pharma) 
tariquidar (Xenova) 
MS-2Q9 (Schering AG) 



zosuquidar trihydrochloride (Eli Lilly) 
biricodar dicitrate (Vertex) 



Histone 

acetyltransferase 
inhibitors 



tacedinaline (Pfizer) 
SAHA (Aton Pharma) 
MS-275 (Schering AG) 



pivaloyloxymethyl butyrate (Titan) 
depsipeptide (Fujisawa) 



Metalloproteinase 
inhibitors 



Ribonucleoside 
reductase inhibitors 



Neovastat (Aetema Laboratories) 
marimastat (British Biotech) 
gallium maltolate (Titan) 



CMT-3 (CollaGenex) 
BMS-275291 (Celltech) 



tezacitabine (Aventis) 
didnx TMolecules for Health) 




TNF alpha 
a pnnists/antagonists 
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Table 1. 
Endothelin A 
receptor antagonist 


atrasentan (Abbott) 
1 ZD-4054 ( AstraZeneca) 


YM-598 (Yamanouchi) 


Retinoic acid 
receptor agonists 


fenretmide (Johnson & Johnson) 
1 LGD-1550(Ligand) . 


alitretinoin (Ligand) | 


Immuno-modulators 


interferon 

oncophage (Antigenics) 
GMK (Progenies) 
adenocarcinoma vaccine (Biomira) 
CTP-37 (AVI BioPharma) 
IRX-2 (immuno-Rx) 
PEP-005 (Peplin Biotech) 
synchrovax vaccines (CTL Immuno) 
melanoma vaccine (CTL fmrnuno)' 
p21 RAS vaccine (GemVax^ 


dexosome therapy (Anosys) j 
pentrix (Australian Cancer ! 
Technology) 
ISF-154(Tragen) 

cancer vaccine (Intercell) | 

norelin (Biostar) 

BLP-25 (Biomira) 

MGV (Progenies) 

/B-a!ethine (Dovetail) 

/CLL therapy (Vasopen^ 


Hormonal and 
antihormonal agents 


estrogens — — _ 

conjugated estrogens 

ethinyl estradiol 

chlortrianisen 

idenestrol 

hydroxyprogesterone caproate 

medroxyprogesterone 

testosterone 

testosterone propionate; 

fluoxymesterone 

methyltestosterone 

diethylstilbestroi 

megestrol 

tamoxifen 

toremoflne 

dexamethasone 


prednisone " " 

methylprednisolone 

prednisolone 
/ aminoglutethimide 
' leuprolide 

gosereiin 

Ieuporelin ' 

bicalutamide 

flutamide 

octreotide 

iiiiuiaiiiluc / j 

mitotane 

P-04 (Novogen) 

2-methoxyestradioI (EntreMed) j 
arzoxifene (Eli Lilly) 


Photodynamic agents 


talaporfin (Light Sciences) 
Theralux (Theratechnologies) 
motexafin gadolinium (Pharmacvrlirc) 


Pd-bactenopheophorbide (Yeda) 
lutetium texaphyrin (Pharmacyclics) 
hypericin 


Tyrosine Kinase 
Inhibitors 

\ 
1 
( 
E 

E 


imatmib (Novartis) 
leflunomide (Sugen/Pharmacia) 
ZD 1839 (AstraZeneca) 
erlotinib (Oncogene Science) 
canertinib (Pfizer) 
squalamine (Genaera) 
SU54 16 (Pharmacia) 
SU6668 (Pharmacia) 
ZD4190 (AstraZeneca) 
SD6474 (AstraZeneca) 
'atalanib (Novartis) 
*KI1 66 (Novartis) 

3W2016(GlaxoSmithKline) 
:KB-509 (Wyeth) 
:KB-569(Wyeth) 


kahahde F (PharmaMar) 
CEP-701 (Cephalon) 
CEP-751(Cephalon) 
MLN5 18 (Millenium) 
PKC4 12 (Novartis) 
phenoxodiol 0 
trastuzumab (Genentech) 
C225 (ImCIone) 
rhu-Mab (Genentech) 
MDX-H2 1 0 CMedarPY^ 
2C4 (Genentech) 
MDX-447 (Medarex) 
ABX-EGF (Abgenix) 
IMC-1C11 (ImCIone) 
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I Table 1 . 



Miscellaneous agents 



SR-27897 (CCK A inhibitor, Sanofi- 
Synthelabo) 

tocladesine (cyclic AMP agonist, 
Ribapharm) 

alvocidib (CDK inhibitor, Aventis) 
CV-247 (COX-2 inhibitor, Ivy 
Medical) 

P54 (COX-2 inhibitor, Phytopharm) 
CapCell™ (CYP450 stimulant, 
Bavarian Nordic) 
GCS-100 (ga!3 antagonist, 
GlycoGenesys) 

G17DT immunogen (gastrin inhibitor, 
Aphton) 

efaproxiral (oxygenator, Alios 
Therapeutics) 

PI-88 (heparanase inhibitor, Progen) 
tesmilifene (histamine antagonist, YM 
Biosciences) 

histamine (histamine H2 receptor 
agonist, Maxim) 
tiazofurin (IMPDH inhibitor, 
Ribapharm) 

cilengitide (integrin antagonist, Merck 
KGaA) 

SR-31747 (IL-1 antagonist, Sanofi- 
Synthelabo) 

CCl-779 (mTOR kinase inhibitor, 
Wyeth) 

exisulind (PDE V inhibitor, Cell 
Pathways) 

CP-461 (PDE V inhibitor, Cell 
Pathways) 

AG-2037 (GART inhibitor, Pfizer) 
WX-UK1 (plasminogen activator 
inhibitor, Wilex) 

PB1-1402 (PMN stimulant, ProMetic 
LifeSciences) 

bortezomib (proteasome inhibitor, 
Millennium) 

SRL-1 72 (T cell stimulant, SR 
Pharma) 

TLK-286 (glutathione S transferase 
inhibitor, Telik) 

PT-100 (growth factor agonist, Point 
Therapeutics) 

midostaurin (PKC inhibitor, Novartis) 
bryostatin-l (PKC stimulant, GPC 
Biotech) 

CDA-ll (apoptosis promotor, Everlife) 
SDX-101 (apoptosis promotor, 
Salmedix) 

ceflatonin (apoptosis promotor, 
ChemCenex) " 



BCX-1777 (PNP inhibitor, BioCryst) 
ranpirnase (ribonuclease stimulant, 
Alfacell) 

galarubicin (RNA synthesis inhibitor, 
Dong-A) 

tirapazamine (reducing agent, SKI 
International) 

N-acetylcysteine (reducing agent, 
Zambon) 

R-flurbiprofen (NF-kappaB inhibitor, 
Encore) 

3CPA (NF-kappaB inhibitor, Active 
Biotech) 

seocalcitol (vitamin D receptor agonist, 
Leo) 

1 3 1 -I-TM-60 1 (DNA antagonist, 
TransMolecular) 

eflornithine (ODC inhibitor , ILEX 
Oncology) 

minodronic acid (osteoclast inhibitor, 
Yamanouchi) 

indisulam (p53 stimulant, Eisai) 
aplidine (PPT inhibitor, PharmaMar) 
rituximab (CD20 antibody, Genentech) 
gemtuzumab (CD33 antibody, Wyeth 
Ayerst) 

PG2 (hematopoiesis enhancer, 
Pharmagenesis) 

Immunol™ (triclosan oral rinse, Endo) 
triacetyluridine (uridine prodrug , 
Wellstat) 

SN-4071 (sarcoma agent, Signature 
Bioscience) 

TransMID-107™(immunotoxin, KS 
Biomedix) 

PCK-3145 (apoptosis promotor, 
Procyon) 

doranidazole (apoptosis promotor, 
Pola) 

CHS-828 (cytotoxic agent, Leo) 
trans-retinoic acid (differentiator, NIH) 
MX6 (apoptosis promotor, MAX1A) 
apomine (apoptosis promotor, ILEX 
Oncology) 

urocidin (apoptosis promotor, 
Bioniche) 

Ro-3 1-7453 (apoptosis promotor, La 
Roche) 

brostallicin (apoptosis promotor, 
Pharmacia) 
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It will be understood by those in the art that the compounds are also useful 
when formulated as salts. For example, as is described herein, the isethionate salt 
of pentamidine exhibits synergistic antiproliferative activity when combined with 
a benzimidazole. Other salts of pentamidine include the platinum salt, the 
5 dihydrochloride salt, and the dimethanesulfonate salt (see, for example, 

Mongiardoetal., Lancet 2:108, 1989). Similarly, benzmiidazole salts include, 
for example, halide, sulfate, nitrate, phosphate, phosphinate salts. 

The invention also features a method for identifying compounds useful for 
treating a patient having a neoplasm. The method includes the steps of: 
10 contacting cancer cells in vitro with (i) pentamidinl or a benzimidazole (or an 
analog of pentamidine or a benzimidazole) and (ii) a candidate compound, and 
determining whether the cancer cells grow more slowly than (a) cancer cells 
contacted with the benzimidazole or pentamidine but not contacted with the 
candidate compound, and (b) cancer cells contacted with the candidate compound 
but not with the benzimidazole or pentamidine. A candidate compound that, 
when combined with the benzimidazole or pentamidine, reduces'cell proliferation 
but, in the absence of the benzimidazole or pentamidine, does not is a compound 
that is useful for treating a patient having a neoplasm. 

Combination therapy according to the invention may be provided wherever 
chemotherapy is performed: at home, the doctor's office, a clinic, a hospital's 
outpatient department, or a hospital. Treatment generally begins at a hospital so 
that the doctor can observe the therapy's effects closely and make any 
adjustments that are needed. The duration of the combination therapy depends on 
the kind of cancer being treated, the age and condition of the patient, the stage 
25 and type of the patient's disease, and how the patient's body responds to the 
treatment. Drug administration may be performed at any of various intervals 
(e.g., daily, weekly, or monthly) and the dosage, frequency, and mode of 
administration of each agent can be determined individually. Combination 
therapy may be given in on-and-off cycles that include rest periods so that the 
30 patient's body has a chance to build healthy new cells and regain strength. 
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Depending on the type of canoe, and its stage of development, the 
combination therapy ean be used to neat canoe,, to slow the sp,ead,ng of the 
crarcer, to slow the cancels growth, to kill ot a.es, cancer cells that may have 
spread to othe, parts of the body from the original tumor, to telieve symptoms 
5 ca^bymecancor.ortopreventcancerinthetotptace. Combination therapy 
can also he,p people Hve mo,e comfortably by eliminating cance, ce.ls that cause 

pain or discomfort. * 
By "cancer" or "neoplasm" or "neoplastic colls" is meant a collecuon of 
cells multiplying in an abnormal manner. Cancer f wth is uncalled and 
,0 progressive, and occurs under conditions that would no. elicit, or would cause 
cessation of, multiplication of normal cells. 

By an "antiproliferative agent" is mean, a compound dun, individually, 
inhibte the growth of a neoplasm. An.iprolifera.ive agents include, bu. are no, 
Umited to microtubule inhibitors, topoisomerase inhibitors, planus, alkylating 
,5 agents, and anti-metabolites. Particular antiproliferative agents mclude 
paclitaxel, gemcuabine, doxorubicin, vinblastine, etoposide, 5-iluorouraal, 
carboplatin, alue.am.ne, aminogluremimide, amsacrine, anastrozole, azacnuhne, 
bleomycin, busulfan, camrustine, chlorambucil, 2-chlorodeoxyadenostne, 
cisplatin, colchicine, cyclophosphamide, cyrarabine, Cytoxan, dacarbazme, 
20 dactinomycin, daunorubicin, docetaxel, esuamustine phosphate, floxurtdme, 
fludarabine, gentuzumab, hexamethylmelamine, hydroxyurea, ifosfannde, 
imatinib, interferon, ninoteoan, lomustine, meohlorethamine, melphalen, 6- 
mercapropurine, methotrexate, mitomycin, mitotane, mitoxantrone, pentostatm, 
procarbazine, rituximab, streptozocin, tamoxifen, .emozolomide, tentpos.de, 6- 
25 thioguanine, topoteoan, trashrzumab, vincnstine, vindesine, and vinorelbme. 
Omer antiproliferative agents are provided in Table 1, supra. 

By "inhibits the growth of a neoplasm" is meant measurably slows, stops, 
or reverses .he grow* rate of the neoplasm or neoplastic cells in vino or in vivo. 
Desirably, a s.owi„g of the growth rate is by a, leas. 20%, 30%, 50%, or even 
3 „ 70% asde«erm,ne<lusingasui te blea S sayforde,ermina,ionofcellgrown,ra,es 

(e g. a cell growth assay described herein). Typically, a reversal of grow* rare rs 
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accomplished by M, „ r ^ „ rf 

cell death in ft. neoplastic cells, resulttng in . shrinkage of te neop]asm ' 

By "an effecnv. amount" is ^ m mom , „ „ ^ or ^ 

combtnatton according to the invention, required ,o inhibit the grwfl, of , 
5 neoplasm in vivo, n. efltetiVe arnountof ^ve^undfa) used topraCce 
ft. present invent for therapeutfc rf ^ ^ 

depending upon ft, manMr of ^ ^ ^ ^ ^ 

health of*. subject Ultimately, the anting physida „ „ wffl 
dectd. to appropnat. antoun, and d0 sag. regimen . Such amount . 
10 an "effective" amount. 

Th. administration of a combination of ft. pre s.„, i„ ve „ tionj for fte 
treatment of neoplasms, allows for ft. administrate of ,„ w .r doses of each 
compound, providing similar efflcacy mi |own loxicity ^ 
admtnisuation of eifte, compound a|one . ^ 
m tmproved efficacy in neating „e„p Iasms with ^ „ ^ 

As used herein, ft. ten n S "alkyl,- "allceny, ,» ft. preflj! ..„,„.., „ 
mc.usiv. of both sualght chain and branchy chain groups and of cyclic groups 

..e cyCoalMnndcyoloantenylgmnp, Cyclic groups can be monocyclic or ' 
^lycyclic and p referably have ^ 3 „ ^ ^ ^ 

Exemplary cyclic w include cyclopropy,, cyc , openly ,, cyc , 0 „ md 
adamantyl groups. 

IT. torn -aryl" ,„cludes Q-c„ cerbocyclic aromatic rings or ring 
systems. Example, 0 f and groups inchtd. ph.„ yI , na p hthyl , bjphenyl> 

- d ""'-y'W.Th.,cnn"h« OTaI yr, ncludesaromaticrmgsor ' 
25 systems fta, contain at lcast one ring ^ ^ fr g _ Q ^ ^ _ 

groups include fury,, ft tayI , pyridyl , qu ,, o|inyl> ^ ^ ^ 

H.terc y clyl» includes non-aromatic rings or ring systems fta, contain a,' 
least on. ring he,.ro atom (eg., O.S.N). Heterocyclic groups include for 
example, pyrrolidiny,, tetrahydrofuranyl, morpholinyl, thiazolidinyl, and 
30 imidazolidinyl groups. 
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The aryl, heteroaryl, and heterocyelyl groups may be unsubsftu.ee. or ■ 
substituted by on. o, more subsets se.eo.ed from me group fisting of C,, 
allcyl, hydroxy, ha.„, ni.ro, C,.,„ alkoxy, C,.,. alkylftio, bHha.om.my., C, m* 
^oarbony., hereroaryloarbony., * C,.,„ alkoxyearbony., oxo, aryWM 
5 (wherein me a.ky. group has from 1 to 10 oarbon atoms) and h.t.roary.a.ky. 
(wherein the a.kyl group has from 1 to 10 carbon atoms). 

Compounds usefu. in the invention inc.ude those described herem . any 
of their pharmaceu.ica.ly acceptable forms, mcluding isomers such as 
. diast.reom.rs and e„a„.iomera, salts, so.va.es, and po.ymorphs, thereof, as well 
10 as racemi. mixtures of me compounds described herein. 

Other features and advantages of ft. invention will be apparent from ft. 
following detailed description, and from the claims. 

Detailed Descriplion of the Invention 

, 5 We have discovered .hat ft. antih.hn.ntic drugs alb.ndaa.le, 

mebendazole, or oxibendazole in combination with the antiprotozoal drug 
pentamidine exhibit substantial antiproliferative activity against cancer cells. 
Concentrations that exhibited maximal antiproliferative activity against cancer 
celU were not toxic ft normal cells. Thus, this drug combination la useful for the 
20 treatment of cancer and after neoplasms. We have also discovered that the 
combination of pentamidine iseth.onate wift either exhibits smular 
antiproliferative activity. 

Baaed on known properties that are shared among albendazole, 
mebendazole, ™d oxibendazole, their metabolites, and other benzimidazoles, aa 
25 well asthose shared among pentamidine and its analogs and metaboh.es, t > 
Italy that structurally related compounds can be subs.im.ed for albendazole, 
mebendazole, and oxibendazole and for pentamidine in ft. antipro.ifer.nve 
combftations of the invention. Information regarding each of the drugs and • 
analogs and metabolites is provided below. 

30 
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Benzimidazoles 

Benzimidazoles that are useful in the antiproliferative combination of the 
invention are compounds having the general formula (I): 



wherein: 




R, .s selected from the group co„ s i sling of/H and C,, 0 alkyl or C, , 0 
^'*«i-"sub S „o Jt edor Su bsto te dbyoJ„ rmOT e SubstituenBse]ecIed 
from the group co„ sis ,iu g of aryl, hCeroary,, hafcrocycH OC,, < aUcyl, 0(C, , o)o 
.-yl, O-(C M0 alkyl) 0 ,.he,er„aryl, O(C, 10 alkylVrhatarocyclyl, C, ,„ 
altaycarbonyl, S(0 Wh , alkyl, 8(0^,.,, alky 0 0-.-aryl| 8(0), ,.(C, „ 
alkyl).,-he.aroao-l, S^HC... alkylWheterocyclyl, N(R, 3 ) 2 , OR,,, oxo 
cyano, ha!o, N0 2 , OH, aud SH; R ; is selected ^ ^ ^ rf ' 
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•NH 2 (B-3) 



(B-13); 



each of R 3 and R4 is independently selected from the group consisting of H, 
halo, N0 2 , OH, SH, OC„o alkyl, 0(C,,o)o,-aryl, 0(C,,o alkyl) 0 ., -heteroaryl, 

5 0(C,.,o alkyl)o-rheterocyclyl, C,.,o alkoxycarbonyl, S(0)o-2-C,. t o alkyl, S(O) 0 -r 
(C, 10 alkyl) 0 ,-aryl, S(0)o- 2 -(Cmo alkyl)o,-heteroaryl, S(0)o.AQ. iQ alkyl) 0 .,- 
heterocyclyl, and Co alkyl or C 2 , 0 alkenyl that is unsubstituted or substituted by 
one or more substituents selected from the group consisting of aryl, heteroaryl, 
heterocyclyl, O-C.o alkyl, O(C, l0 alkyl) 0 .,-aryl, 0(C,,o alkyl)o-rheteroaryl, 

10 0(C,,o alkylVrheterocyclyl, C,.,. alkoxycarbonyl, S(0) 0 . 2 -C,,o alkyl, S(O) 0 . 2 - 
(C,.,o alkyl)o-raryl, S(0) 0 . 2 -(C,,o alkyl)o-,-heteroaryl, 
SCOWCC^o alkyl) 0 ,-heterocyclyl,N(R 13 )2, OR 13 , oxo, cyano, halogen, 
N0 2 , OH, and SH; and each R I3 is selected from the group consisting of H and 
C, J alkyl or C 2 . 10 alkenyl that is unsubstituted or substituted by one or more 

15 -substituents ^s^rtmitS^^^^^^ heteroaryl, heterocyclyl, 
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O-C M0 alkyl, OCC.oV.-aryl, 0(C,. I0 alkyl)o-rheteroaryl, O(C,. 10 alkyi) 
heterocyclyl, C M0 alkoxycarbonyl, oxo, cyano, halo, N0 2 , OH, and SH. 
Examples of substituents R,, R 3 , and R, are provided below. 




(A-2) 



0 




(A-3) and 



•H (A-4) 
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One of the most commonly prescribed members of the benzimidazole 
family is albendazole, which has the structure: 




(E-l) 

5 Albendazole is currently available as an oral suspension and in tablets. 
Albendazole Metabolites 

Albendazole undergoes metabolic transformation into a number of 
metabolites that may be therapeut.cally active; these metabolites may be 
1 0 substituted for albendazole in the ^proliferative combination of the invention 

metab ° Hsm ° f a,bendaZ0,e ca " for example, albendazole sulfonate 
albendazole sulfone, and albendazole sulfoxide. 

Benzimidazole Analogs 

15 ^ogsofbenzWdazoles.ndudeb^.hioles and benzoxazoles having 

the structure of formula (IV): 



R 




10 



20 wherein: B is O or S; R 9 i s selected from the group conning of: 
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10 



• - » -NH 

•NH C h 3 V (B-2) NH 2 (BO) 

NH NSS^ 
// NH 

— ( M >-* 

NHj / (B-5) 



Y-OH 
(f (B-6) 



I (B-7) 
H 

i (B-10 

H -o 



CH 3 



V (B-8) 
CH 3 



and 

(B-11) " (B-12) 

0 




H (B-13); 



and each of R„ and R„ is independently selected from the group consisting of H, 
halo, N0 2 , OH, SH, OC„ 0 alkyl, 0(C,,o)o-raryl, 0(C MO alkyl)o-rheteroaryl, 
<XC,.,o alkyl) 0 ,-heterocyclyl, C,., 0 alkoxycarbonyl, S(0) 0 -2-C,.,o alkyl, S(O) 0 . 2 - 
(C, ,o alkyOo-raryl, S(0) 0 .r(C,.,o alkylV, -heteroaryl, S(0) 0 .r(C,-,o alkyl)o.r 
heterocyclyl, and C,.„ alkyl or C 2 , 0 alkenyl that is unsubstituted or substituted by 
one or more substituents selected from the group consisting of aryl, heteroaryl, 
heterocyclyl, OC,, 0 alkyl, O(C„ 0 alky 1) 0 , -aryl, 0(C,,oalkyl)o, -heteroaryl, 
O(C,. 10 alkylVrheterocyclyl, C,., 0 alkoxycarbonyl, S(O) 0 . 2 -C,. 10 alkyl, S(O) 0 . 2 - 
(C M o alkyDo-.-aryl, S(O)<, 2 -(C,. 10 alkyl) 0 , -heteroaryl, S(0)o- 2 -(Cmo alkyl)o-r 
heterocyclyl, N(R, 3 ) 2 , OR, 3, oxo, cyano, halo, N0 2 , OH, and SH; and each R 13 is 
independently selected from the group consisting of H and C H o alkyl or C 2 . 10 
alkenyl.that is unsubstituted or substituted by one or more substituents selected 
from the group consisting of aryl, heteroaryl, heterocyclyl, OC M0 alkyl, 0(C„ 0 )o- 
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raryl, O(C M0 alkyl) 0 . r heteroaryl, O(C M0 alky l)o. r heterocyclyl, C,. 10 
alkoxycarbonyl, oxo, cyano, halo, N0 2) OH, and SH. 

Suitable benzimidazoles and benzimidazole analogs for use in the methods 
of the invention include astemizole, benomyl, 2-benzimidazolylurea, 
5 benzthiazuro "> cambendazole, cyclobendazole, ddmperidone, droperidol, 
fenbendazole, flubendazole, frentizole, 5-hydroxymebendazole, lobendazole, 
luxabendazole, mebendazole, methabenzthiazuron, mercazole, midefradil, 
nocodozole, omeprazole, oxfendazole, oxibendazole, parbendazole, pimozide, 
and tioxidazole. 

10 



Some benzimidazoles and benzimidazole an'alogs fit the following formula 
(III). 

/ 




(ni) 

wherein A is selected from the group consisting of O, S, and NR 12 ; R 9 R 10 , R „ 
15 and R 13 are as described above for formula (IV); and R I2 is selected from the ' 
group consisting of H and C, l0 alkyl or C 2 , 0 alkenyl that is unsubstituted or 
substituted by one or more substituents selected from the group consisting of aryl 
heteroaryl, heterocyclyl, OC,, 0 alky,, 0(C, IoW O^^alkylV.-heteroaryl' 
O(C, I0 alkyl) 0 ,.heterocyclyl, C, 10 alkoxycarbonyl, S(O) 0 . 2 -C M0 alkyl, S(O) 0 2 - 
20 (C W . alkyOo-raryl, S(O) 0 ,-(C M0 alkyDc, -heteroaryl, S(0)o,- ( C, IO alkyl), 
heterocyclyl, N(R I3 ) 2 , 0 R 13 , oxo, cyano, halo, N0 2 , OH, and SH. 
Pentamidine 

Pentamidine is currently used for the treatment of Pneumocystis carinii 
Leishmania donovani, Trypanosoma brucei, T. gambiense, and T. rhodesiense' 
25 infections. The structure of pentamidine is: 
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It is available formulated for injection or inhalation. For injection, pentamidine is 
packaged as a nonpyrogenic, lyophilized product. After reconstitute, it is 
administered by intramuscular or intravenous injection. 

Pentamidine isethionate is a white, crystalline powder soluble in water and 
5 glycerin and insoluble in ether, acetone, and chloroform. It is chemically 

designated 4,4'-diamidino-d ip henoxypentane di(P-hydroxyethanesulfonate). The 
molecular formula is C 23 H 36 N 4 O 10 S 2 and the molecular weight is 592.68. 

The antiprotozoal mode of action of pentamidine is not fully understood. 
In vitro studies with mammalian tissues and the prf tozoan Crithidia oncopelti 
10 indicate that the drug interferes with nuclear metabolism, causing inhibition of the 
synthesis of DNA, RNA, phospholipids, and proteins. 

Little is also known about the drug's pharmacokinetics. In one published 
study, seven patients treated with daily i.m. doses of pentamidine 1 at 4 mg/kg for 
10 to 12 days were found to have plasma concentrations between 0.3 and 0.5 
15 ^g/mL. The patients continued to excrete decreasing amounts of pentamidine in 
urine ut> to six to eight weeks after cessation of treatment. 

Tissue distribution of pentamidine has been studied in mice given a single 
intraperitoneal injection of pentamidine at 10 mg/kg. The concentration in the 
kidneys was the highest, followed by that in the liver. In mice, pentamidine was 
20 excreted unchanged, primarily via the kidneys with some elimination in the feces. 
The ratio of amounts excreted in the urine and feces (4:1) was constant over the 
period of study. 

Pentamidine Analogs 

25 Aromatic diamidino compounds can replace pentamidine in the 

antiproliferative combination of the invention. These compounds are referred to 
as pentamidine analogs. Examples are propamidine, butamidine, heptamidine, 
and nonamidine, all of which, like pentamidine, exhibit antipathogenic or DNA 
binding properties. Other analogs (e.g., stilbamidine and indole analogs of 
30 stilbamidine, hydroxystilbamidine, diminazene, benzamidine, 

dibrompropamidine, l,3-bis(4-amidino-2-methoxyphenoxy) propane (DAMP), 

30 
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netropsin, distamycin, phenamidine, amicarbalide, bleomycin, actinomycin and 
daunorubicin) also exhibit properties in common with pentamidine. It is likely ' 
that these compounds will have antiproliferative activity when administered i 
combination with a benzimidazole (or an analog or metabolite of a 
5 benzimidazole), - 

Suitable analogs include those falling within formula (II). 



15 



in 



*5 J 

V (II) 



10 wherein each of Y and Z is, independently, 0 or N; each of R 5 and R$ is 
mdependently, H, OH, CI, Br, F, OCH 3 , OCF 3 , N0 2 , or NH 2 ; n is an integer 
between 2 and 6, inclusive; and each of R 7 and R 8 is, independently, at the meta 
or para position and is selected from the group consisting of: 




( f J 

NH 2 (D-2)\„ 2 (D . 3 \ 

and 

/^r :..../ 



N oiiu NOH 

< 



CM) / N (D-5) N-^ N (D-6) \„ 2 

H 3 C 



Other suitable pentamidine analogs include stilbamidine (G-l) and 
hydroxystilbamidine (G-2), and their indole analogs (e.g., G-3): 
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and 



(G-2) 




(CO) 



Each amidine moiety may independently be replaced with one of the moxet.es 
depicted as D-2, D-3, D-4, D-5, or D-6 above. As is the case for the 
benzunidazoles and pentamidine, salts of stilbamidine, hydroxystilbamidine, and 
5 their indole derivatives are also useful in the method of the invention. Preferred 
salts include, for example, dihydrochloride and methanesulfonate salts. 

Still other analogs are those that fall within a formula provided in any of 
U S Patent Nos. 5,428,051; 5,521,189; 5,602,172; 5,643,935; 5,723,495; 
5,843,980; 6,172,104; and 6,326,395, or U.S. Patent Application Publication No.. 
10 US 2002/0019437 Al, each of which is in its entirety incorporated by reference. 
Exemplary analogs include l,5-bis-(4'-(N-hydroxyamidino)phenoxy) pentane; 
1 3 -bis<4'-(N-hyclroxyamidino)phenoxy) propane; l,3-bis-(2 , -methoxy-4'-(N- 
hydroxvamidinofoh^^ 

butane; l,5-bis-(4-(N-hydroxyamidino) phenoxy)pentane; l,4-bis-(4'-(N- 
15 hydroxvamidino)phenoxy)butane; l,3-bis-(4H4-hydroxyamidino)phenoxy) 

propane; l.S-bis^-methoxy^HN-hydroxyamidino) phenoxy)propane; 2,5-bis- 
[4-amidmophenyl] furan; 2,5-bis-[4-amidmophenyl] furan bis-amidoxime; 2,5- 
bis-[4-amidino P henyl] furan bis-O-methylamidoxime; 2,5-b 1 s-[4-amidinophenyl] 
furan bis-O-ethylamidoxime; 2,8-diamidinodibenzothiophene; 2,8-bis-(N- 
20 isopropylamidino) carbazole; 2,8-bis-(N-hydroxyamidino)carbazole; 2,8-bis-(2- 
imidazolinyl)dibenzothiophene;2,8-bis-(2-imidazolinyl)-5,5- 

dioxodibenzothiophene; 3,7-diamidinodibenzothiophene; 3,7-bis-(N- 
i S opropylamidino)dibenzothiophene;3,7-bis-(N-hydroxyamidino) 
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*»«*^^ 

dibenzofuran; 2 ) 8-di(N-isopropylamidino)dibenzofuran; 2,8-di(N. 
hydroxylarnidino)dibenzofu^ 

5 3,7-di(isopropylamidino)dibenzofuran; 3,7-di(A-hydroxylamidino)diben 2 ofuran 

d.benzofuran; 3,7-dicyano-dibenzofuran; 2 ) 5-bis-(5-amidino-2.benzimida2olyl) 
pyrrole; 2,5-bis-[5-(2-i mi dazolinyl).2-benzimidazJyl]pyrrol e: 2,6-bi S -[5-(2- 

ben2 ™^°Wpyr^ 

pyrrole; l^ethyl^.S-bis-tS-Cl.^S.e-tetrahydxo^pyrirnidinyl)^- 
benzimidazolyl] pyrrole; 2,6-bis-(5-a m idino-2-benzirnidazoyl)p y ridi„^ 2,6-bis- 
f5-(l,4,5,6-tetrahydro-2-pynrnidinyl)-2-benzirnidazolyl] pyridine; 2,5-bis-(5- 
15 am,dinp-2.benzimidazolyl)furan; 2,5-bis-[5-(2-i m idazolinyl)-2- 
be ™dazolyl]fur^ 

2^4-guanyIphenyl) furan; 2,5-bis(4-guanylphenyl)-3 > 4-dimethylfuran; 2,5- 
d'-pPCS^^^-tetrahydropyrimidyOphenyljfuran; 2,5-bis-[4-(2- 
i m idazolinyl)phenyl]furan;2,5. [ bis- { 4-(2-tetrahydxopyr im 
* P (tolyloxy)furan; 2>[bis(4-(2-i m idazoli„y,) } pheny,]3-p(toly.oxy)^ 2,5-bis- 
{4-[5-(N-2-a mi noethyla m ido) benzi m idazol-2-yl]phenyl} furan; 2,5-bis[4- 

(3a,4,5A7 5 7a-h e xahydro-lH-benzi m idazol-2-yl)phenyl]ruran;2,5-bis-[4- 
( 4 'W-tetrahydro-m^ 

dimethylcarboxhydrazidephenyl)furan; 2,5-bis-{4-[2-(N-2- 
5 hydroxyethyl)imidazolinyl]-phenyl}furan; 2,5-bis[4-(N- 

isopropylamidino)phenyl]furan; 2,5-bi S - { 4-[3-(di me thyl am inopropyl) 
amachnpjphenyljfuran; 2,5-bis- { 4-rN-(3-a mi nopropyl)arnidino]phenyl} furan- 2 5- 
b 1 s-[2-(im.dzaolinyl)phenyl]-3 ) 4-bis(methoxy me thyl)furan;2,5-bis-[4-N- 

(dimethylarninoethyl) g uanyl]phenylfuran;2,5-bis-{4-[(N-2-hy^ 
» ^anyljphenyljforan; ^ 

(N ) N-d ie thyIamino P ropyl)guanyl]phenylfuran;2,5-bis-{4-[2-(N- 
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ethylimidazolinyl)]phenyl}furan;^ 

2,5-bis-[4-(2-imidazolinyl)phenyl]0-metho Xy furan;2,5-b 1 s-[4-(N- 
isopropylamidino)phenyl]-3-methylfuran; bis-[5-amidino-2- 
benzimidazolyllmethane; bis-[5<2-imidazol y l)-2-benzimidazolyl] methane; 1,2- 
5 bis-tS-amidino^-benzimidazolyllethane; l,2-bis-[5-(2-imidazolyl)-2- 

benzimidazo1yl]ethane; l^bMS-annidino^benzixnidazolyllpropane; l,3-b,s-[5- 
(2-imidazolyl)-2-benzimidazolyl]propane; l,4-bis-[5-amidino-2- 

benzimidazolyljpropane; l,4-bis-[5<2-im^^ 1 > 
bis-lS-amidino^-benzimidazolylloctaneitrans-l^bis-tS-amidmo-^ 

10 b«inrid»WHto 

1 4 -bis-[5-(2-innidazolyl)-2Wimidazo W l,4-bis-[5-(2-imidazolyl)- 

2Wimidazolyl]l-methy^ 

ethylbutane; l ,4-bis-[5-(2-imid^^ l ^ 
bis45-(2.imidazolyl)-2-benzimidazolyl]2 ) 3-diethyl-2-b U ten e ;l ) 4-bis-[5-(2- 

15 imidazoly^-benzimidazolylll^-butadienejl^-bis-tS-^-imidazolyl)^. 
b enzimida,olyl]2.methyl-l,3-butadiene;bis^ 

methane; l>bis.[5-(2-pyrimidyl)-2-benzimidazolyl]e^ l,3-bis-[5-amHhno-. 
2-benzimidazolyl]propane;^ 

1 4.bis.[5.(2-pyri^d y l)-2.benzimidazolyl]butan e ; l,4.bis-[5-(2-pynmidyl)-2- 
20 b'enzimidazolylll-butene; M -bis-[5-(2- P ^ 

l,4-bis-[5-(2-pyrimidyl^^ 

pyrimid y l)-2-benzimidazolyl]2-ethylbutane; l,4-bis-[5-(2- P yrimidyl)-2- 
benzimidazolyl]l-methyM-butene;l,4-bis-[5^^ 

2 3-diethyl-2-butene;l,4-b^ 

25 and l,4-bis-[5-(2-pyrim,dyl)-2-benzi mi dazolyl]2-methyl-l,3-butadiene; 2,4-b.s- 

(4-guanylpheny^^ 

[(tetrahydropyrimidM-2-yOphenyllpyrim^ 
4.(2-inethoxy-4.[N-i-propylguanyl]phenyl)pyrimidine;4-(N- 

C yclopenty1amidino)-l,2-phenylene diamine; 2,5-bis-[2-(5- 

30 amidino)benzimidazoyl] furan; 2,5-bis-[2-{5-(2- 

imidazolmo)}benzimidazoyl]furan;2 ) 5-bis-[2-(5-N-isopropylamidmo) 
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benzimidazoyljfuran; 2 ) 5-bis-[2-(5-N-cyclopentyla m idi n o) benzim.dazoyljfuran; 

2 ) 5-b,sr2-(5-a m idino)ben2imidazoyl]pyrrole;2 J 5-bis-[2-{5<2-imidazo^ 
ben2 ™dazoyl]py^ 

2.5- b 1 s-[2.(5-N-cyclopentyIamidino)ben2imidazoyl]pyiTole; l-methyl-2 5 -bis-[2-' 
5 ( 5 ^dino)benzi m idazoyr]py^ 

ben 2 in,idazoyl]-l- me thylpy 1T ole;2 > 5-bis[2-(5-N-cyclo P entylamidino) 

benz, m idazo y l]l- me thylpy rT ole;2,5-bis-[2-(5-N-isopropyla m idino) 

ben Z i m ida Z o y l]thiophe„e;2,6-bis- [ 2- {5 -(2-i mi dazolino) 

2.6- bis-[2-(5-amidino)benzimidazoyl]pyridine;4,4ibis-[2-(5-N- 

10 isopropylamidino) benzixnidazoyljU-diphenylethL- 4,4'-bis-[2-(5-N- 

cyclopentylamidino) benzimidazoylJ-^-diphenylfuran; 2,5-bis- [ 2-(5-a m idu 1 o) 
benzimidazoyl] benzo[b]furan; 2,5-bis-[2-(5-N- j 
cyclopentylamidino^enzimidazoyl] benzo[b]furan; 2,7-bi S -[2-(5 ; N- 
isopropylamidi n o)benzimidazoyl]fluorine;2 ) 5-bi S -[4-(3.(N- ' 

15 m or P holinopropyl) C arba m oyl)phenyl]foran;2 ) 5-bis.[4-(2-N J N- ■ 
dimethylaminoethyl C arbamoyl)phenyl]fur a n;2,5-bis-[4-(3-N ) N- / 

phenylaminopropylcarbamoyOphenyljfuran; 2,5-bis-[4-(3-N, N 8 ,N n - 

20 2,5-b 1 s-[3-(N-isopropyl a midino)amidinophenyl]fur a n; 2,5-bis[3[(N-(2. 
d^Wammoethyl^ 

- idin «furan;2,5-bis^ 
^^^"(N-phenoxycarbonyOamidinophenyl]^ 
25 phenoxycarbonyOamidinophenylJfuran; 2 ) 5-bis-[4-(N-(4-methoxy) 

am-dinophenyUforan; and 2 5 5-bis- [ 4-(N.(3-fluoro)phenoxycarbonyl) ' ' 
an^dinophenyllfuran. Methods for making any of the foregoing compounds are 
descnbed in U.S. Patent Nos. 5,428,051; 5,521,189; 5,602,172; 5 643 935- 
30 5,723,495; 5,843,980; 6,172,104; and 6,326,395, or U.S. Patent Apphcation 
__£^c5ionJJo. US 2002/0019437 Al. 
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Pentamidine Metabolites 

Pentamidine metabolites are also useful in the antiproliferative 
combination of the invention. Pentamidine is rapidly metabolized in the body to 
at least seven pnmary metabolites. Some of these metabolites share one or more 
activities with pentamidine. It is likely that some pentamidine metabolites will 
exhibitWtiproliferative activity when combined with a benzimidazole or an 

analog thereof. I 

Seven pentamidine metabolites are shown b^low. 



\_/~Y_0<CH, ) .COOH HN y-/ _ V<HCH,UCH i OH 



H 2 N 



/' \==/ (H- 



(H-l) 



H 2 N * (H-2) 



H 2 N (H- 




(H-7) 



15 



Therapy 

The combinations of compounds of the invention are useful for the 
treatment of neoplasms. Combination therapy may be performed alone or in 
conjunction with another therapy (e.g., surgery, radiation, chemotherapy, biologic 
therapy). Additionally, a person having a greater risk of developing a neoplasm 
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(e.g., one who is genetically predisposed or one who previously had a neoplasm) 
may receive prophylactic treatment to inhibit or delay neoplastic formation. ' 

The dosage and frequency of administration of each component of the 
combination can be controlled independently. For example, one compound may 
5 be administered orally three times per day, while the second compound may be 
admmistered intramuscularly once per day. The compounds may also be 
formulated together such that one administration delivers both compounds. 
Formulations and dosages are described further below. 

10 Formulation of Pharmaceutical Compositions 

The administration of each compound of the combination may be by any 
smtable means that results in a concentration of the compound that, combined 
with the other component, is anti-neoplastic upon reaching the target region The 
compound may be contained in any appropriate amount in any suitable carrier 
15 substance, and is generally present in an amount of 1-95% by we lg ht of the total 
we lg ht of the composition. The composition may be provided in a dosage form 
that ,s suitable for the oral, parenteral (e.g., mtravenously, intramuscularly) 
rectal, cutaneous, nasal, vaginal, inhalant, skin (patch), or ocular administration 
route. Thus, the composition may be in form of, e.g., tablets, capsules, pills 
20 powders, granulates, suspensions, emulsions, solutions, gels including hydrogels 
pastes, ointments, creams, plasters, drenches, delivery devices, suppositories 
enemas, mjectables, implants, sprays, or aerosols. The pharmaceutical 
compositions may be formulated according to conventional pharmaceutical 
practice (see, e.g., Remington: The Science and Practice of Pharmacy, (19th ed ) 
25 ed. A.R. Gennaro, 1995, Mack Publishing Company, Easton, PA. and 

Encyclopedia of Pharmaceutical Technology, eds. J. Swarbrick and J. C Boylan 
1988-1999, Marcel Dekker, New York. 

Pharmaceutical compositions according to the invention may be 
formulated to release the active compound substantially immediately upon 
30 ^strationoratanypr^ 

The latter types of compositions are generally known as controlled release 
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formulations, which include (i) f6rmulations that create a substantially constant 
concentration of the drug within the body over an extended period of tune; (n) 
formulations that after a predetermined lag time create a substantially constant 
concentration of the drug within thebody over an extended period of tune; («) 
5 formulations that sustain drug action during a predetermined time penod by 
maintaining a relatively, constant, effective drug level in the body with 
concomitant minimization of undesirable side effects associate* with fluctuations 
in the plasma level of the active drug substance (sawtooth kinetic pattern); (iv) 
formulations that localize drug action by, e.g., spatial placement of a controlled 
10 release composition adjacent to or in the diseased tissue or organ; and (v) 

formulations that target drug action by using carriers or chemical derivatives to 
deliver the drug to a particular target cell type. 

Administration of compounds in the form of a controlled release 
formulation is especially preferred in cases in which the compound, either alone 
,5 or in combination, has (i) anarrow therapeutic index (i.e., the difference between 
the plasma concentration leading to harmful side effects or toxic reactions and the 
plasma concentration leading to a therapeutic effect is small; in general, the 
therapeutive index, TI, is defined as the ratio of median lethal dose (LD 50 ) to 
median effective dose (ED*)); 00 a narrow absorption window in the gastro- 

20 intestinal tract; or ^ , 
during a day is required in order to sustain the plasma level at a therapeutic level. 

Any of a number of strategies can be pursued in order to obtain controlled 
release in which the rate of release outweighs the rate of metabolism of the 
compound in question. In one example, controlled release is obtained by 
25 appropriate selection of various formulation parameters and ingredients, 

including, e.g., various types of controlled release compositions and coatings. 
Thus the drug is formulated with appropriate excipients into a pharmaceutical 
composition that, upon administration, releases the drug in a controlled manner. 
Examples include single or multiple unit tablet or capsule compositions, oil 
30 solutions, suspensions, emulsions, microcapsules, microspheres, nanoparticles, 
patches, and liposomes: 
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Solid Dosage Forms For Oral Use 

Formulations for oral use include tablets containing the active 
ingredient(s) in a mixture with non-toxic pharmaceutical^ acceptable excipients 
These excipients may be, for example, inert diluents or fillers (e.g., sucrose, 
5 sorbitol, sugar, mannitol, microcrystalline cellulose, starches including potato 
starch, calcium carbonate, sodium chloride, lactose, calcium phosphate, calcium 
sulfate,- or sodium phosphate); granulating and disintegrating agents (e g 
cellulose derivatives including microcrystalline cellulose, starches including 
potato starch, croscarmellose sodium, alginates, or/algmic acid); binding agents 
10 (e.g., sucrose, glucose, sorbitol, acacia, alginic aci'd, sodium alginate, gelatin 
starch, pregelatinized starch, microcrystalline cellulose, magnesium aluminum 
sihcate, carboxymethylcellulose sodium, methylcellulose, hydroxypropyl 
methylcellulose, ethylcellulose, polyvinylpyrrolidone, or polyethylene glycol)- 
and lubncating agents, glidants, and antiadhesives (e.g., magnesium stearate, zinc 
15 stearate, stearic acid, silicas, hydrogenated vegetable oils, or talc). Other 
Pharmaceutical^ acceptable excipients can be colorants, flavoring agents, 
plasticizers, humectants, buffering agents, and the like. 

The tablets may be uncoated or they may be coated by known techmques 
opt.ona.ly to delay d 1SI ntegration and absorption in the gastrointestinal tract and' 
20 thereby providing a sustained action over a longer penod. The coating may be 
adapted to release the active drug substance in a predetermined pattern (e g in 
order to achieve a controlled release formulation) or it may be adapted not to 
release the active drug substance until after passage of the stomach (enteric 
coating). The coating may be a sugar coating, a film coating (e.g., based on 
25 hydroxypropyl methylcellulose, methylcellulose, methyl hydroxyethylcellulose 
hydroxypropylcellulose, carboxymethylcellulose, acrylate copolymers 
polyethylene glycols and/or polyvinylpyrrolidone), or an enteric coating (e g 
based op methacrylic acid copolymer, cellulose acetate phtha.ate, hydroxypropyl 
-ethylcellulose phthalate, hydroxypropyl methylcellulose acetate succmate 
* polyvinyl acetate phthalate, shellac, and/or ethylcellulose). Furthermore a toe 
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de ,ay maeria, such as, e.g., glyceryl — OT *-* " ^ " 

CmPl05 l solid teb.e, composttions may inch.de a coating adapted .0 pro,eo. *e 
composition from unwanted chemica. changes, (eg., chcm,ca, degradation pnor 
, .omereteaseofmeactivedrugaubsiance). The coating may be apphed on the 
sohd dosage form in a sinu.ar manner aa mar described in rhe Encydopedta of 
Pharmaceutical Technology, supra. 

The two drug* may be mixed together in the tablet, or may be partitioned. 
,„ one eaample, me firs, drug is contained on me /aside of me table, and the 
,„ second drug is on me outside, such ma, a substantia, portion of the second drug rs 
releaaed prior to the release of the first drug. 

F„n»u.a,ions for oral use may also be presented as chewable tabiets, or aa 
hal d gelatin capsules wherein the active ingredient la mixed with an Inert soltd 
diluen, (e.g., potato starch, .actoae, microcrystalline ce.lu.ose, calcium catenate, 
15 caloiumphospha.eorhaohnj.oraaaoftge.a.incapau.eawhereintheacnve 

tagr edien. is mixed with water or an oil medium, for example, peanut ml, hqmd 
paraffin, or olive oil. Powders and granulates may be prepared usmg the 
indents mentioned above under tablets and capsules in a conventional manner 
nsing, e.g., a mixer, a fluid bed apparatus or a apray drying eqmpment. 
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Controlled Release Oral Dosage Forms 

Controlled release compositions for oral use may, e.g., be consulted to 
release the active dtug by conttol.ing the disso.ution a„d/„t the diffusion of tire 

active drug substance. 

Dissolution or diffusion controlled release can be achieved by approbate 
eoating of a table,, capsule, peUet, or granulate formuUtion of compounda, or by 
derating ,he compound in,o an appropriate matrix. A controlled release 
coating may include one or n»re of me coating substances mentioned above 
and/or, e.g., shellac, beeswax, glycowax, caster wax, carttauba wax, stearyl 
30 alcohol, glyceryl monostearate, g.yceryl d,a,eara,e, glycerol palmhostearate, 
emy.cellu.ose, acrylic resins, d.-polylaertc acid, cellulose ace,a,e butyrate, 
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polyviny! chioride, polyvinyl acetate, vinyl pyiro | idone) 

polymelia*, methyimethacryiate, Mtydroxymethacryiate, methacrylate ' 

glycols. ^>-^ re .«a.n,a tt xf„ nnu .,Ho„ > ft em a trt<DlateriaIlMyalso 
uAde, ^^^-^ ^ ^ 
934, sd, M „e, g lyceIyl ttstearate> me|hy| a ^ |ate . me%1 me(hac[yiatei 
chlonde, polyethyiene, and/or halogenated fluotocarbon. 

A controlled release composition containing one „ r ^ oflhe 

tabletor cap SU ,e (,,, a tabiet or capsuie that, upon oral admfaistratioi]> ^ 
•op of 0, gastric content for a cerIain perjod rf ^ A ^ ^ 

^ " f 46 COmPOU " d(S) ~ ^ ~ * « * • 
drug(s) wnh excipienis and 20-75% „/„ of hydroceles, such as . 

hydroxyethylcellulose, hydroxypropylcellulose, or 
.5 hydroxypropytaethyicenuiose. 

■nto *«s. On contact with the gastric juice , me ^ fonns , ^ 
wa,er-,mpermeab,e go, barrier around its surface. TOs g el oaJrier ^ par , h 
matting a density of iess man one , mereby al]owmg ^ ^ ^ ^ . 
buoyant in the gastric juice. 

!0 

Liquids for Oral Administration 

?.wders,di S per S ib 1 ep„wder S ,„rgra J ,„,e S s„i,ab,ef„ r p re p arationofajl ' 
aoueous suspension hy addition of water „ convenient dosage forms for ora, 
adm,„, s ,a„„„. Formulation . , ^ ^ ^ 

■nocture w„h a dispersing or werting a gen t suspending ^ ^ ^ ^ 

preservatives. Suitable dispersing or wetting agents are, for exampie, naturaily- 

2 ■ actd, a long chain ahpnatic aicohoi, or a partiai ester derived from 
^ «■ - » hexito, or a hexito, anhydride (e.g., poiyoxyethyiene stearate 
polyoxyethyiene sorbito, monooicate, poiyoxyethyiene sorb.tan monooieate „d 
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the like). Suitable suspending agents are, for example, sodium 
carboxymethylcellulose, methyleellulose, sodium alginate, and the like. 

Parenteral Compositions 

The pharmaceutical composition may also be administered parenteral* by 
injection, .nfusron or implantation (intravenouz, in.ramuscu.ar, zubcutaneous, or 
4c .ike) in dosage, forms, formulations, or via suitable delivery dev,ccs o, 
i^lanis containing conventional, non-toxic pharmaceuticauy acceptab.e earners 
„1 adjuvants. The formulation and preparation of such compositions is well- 
known ,0 those skilled in the art of pharmaceutical formulation. FormulaUons 
cn be found in Remington: The Science and Practice of Pharmacy, supra. 

Composite for parenteral use may be provided in unit dosage forms 
(e g in single-dose ampoules), or in vials conning several doses and in which 
a suitable preservative may be added (see below). The composition may be ,n 
form of a solution, a suspension, an emulsion, an infusion device, or a dehvery 
device for implantation, or it may be presented as a dry powder » be 
recona.iba.ed with water or another suitable vehicle before use. Apart from the 
■ active dnrg(a), the composition may include suitable parenterally acceptable 
^iers and/or excipienb. The active drug(s) may be incorporated urto 
microspheres, mterocapsules, nanopar«ic.e S , liposomes, or the like for controlled 
^Furthermore, the composition may inc.ude suspending, aoluh.hz.ng, 
stabilizing, pH-adjus.ing agents, and/or diapersing agents. 

As indicated above, the pharmaceutical compositions accordmg to the 
invention may be in the form suitable for sterile injection. To prepare such a 
composition, me suitable active drug(s) are dissolved or auapended m a 
p«nterally acccp.able liquid vehicle. Among acceptable vehicles and solvents 
m may be employed are water, water adjusted to a suitable pH by addition of an 
appropriate amount of hydrochloric acid, sodium hydroxide or a suitable buffer, 
, 3-butenediol, Ringer's aolution, and isotonic sodium chloride solution. The 
a,„eouz formulation may also contain one or more preservativea <e.g., methyl, 
„hy, or „-propyl p-hydroxybenzoa.e). In cases where one of the compounda ,a 
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on), sparingly or slightly soluble in water, a dilution enhancing or solubilizing 
agen, can be added, or .he aolven, may mltllk 1M0% w/w of , 
or the like. 



S Controlled Release Parenteral Compositions 

Controlled release parenteral compositions may be „ fom] ^ 
suspcnstons, microspheres, microcapsules, ntagneric microspheres, oil solutions ' 
0,1 suspensions, or emulsions. Alternatively, the active drug(s) raay be 
mcorporated ,„ biocompatible excipients, V „, nanoparticleSi 
10 infusion devices. 

Materials for use in the preparation of microspheres and/or microcapsules 
are, e.g., biodegradable/bioerodible polymers such as polyglacun, poly-flsobury, 
cyanoacrylate), polya-hydrnxyemyl-L-glutamnine) mdj 
Btocompatible excipients tha, may be used when f ormu , atillg . <HaMu ^ m 
— fomula , ion „ (e g ^ 

lipoproteins, or antibodies. 

s^aTT/" " ^ ^ b£ («* Hydtmemy, 
stloxane) or biodegradable (e.g, poly(capro,ac,o„e), polyflactic acid) 
poly(glycolic acid) or poly(orrho esters)). 

Rectal Compositions 

For rectal application, suitable dosage fonns for a composition include 
SUPPOSE (emulsion or suspension type), and recta, gelatin capsules (solutions 
or susp^s). In . ^ supposi , ory ^ ^ < 

combined wim an appropriate pharmaccuttcally acceptable suppository base such 
as cocoa butter, esterifted fatty acids, glycertnated gelatin, and various water- 
aoluble or disperse bases like p„,ye, h y,e„ e glyco|s ^ po , 

sorb.tan fatty acid esters. Various additives, enhancers, or surfactants may be 
incorporated. 
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Compositions for Inhalation 

For administration by inhalation, typical dosage forms include nasal sprays 
and aerosols. In a typically nasal formulation, the active ingredient© are 
dissolved or dispersed in a suitable vehicle. The pharmaceutic* acceptable 
5 vehicles and excipienrs (as well as other phamurceutically acceptable materials 
present in the composition such as diluents, enhancers, flavoring agenta, and 
preservatives) axe selected in accordance with conventional p„armaceu.,cal 
practice in a manner understood by the persons skilled in the art of formularmg 
pharmaceuticals. 

10 

Percutaneous and Topical Compositions 

The pharmaceutical compositions may also be administered topically on 
the skin for percutaneous absorption in dosage forms or formulations contauung 
conventionally non-toxic pharmaceutical acceptable carriers and extents 

15 including microspheres and liposomes. The formulations include creams, 
ointments, lotions, liniments, gels, hydrogels, solutions, suspensions, sticks, 
sprays, pastes, plasters, and other kinds of transdermal drug delivery system, 
The pharmaceutical acceptable carriers or excipients may include emulsifying 
agents, antioxidants, buffering agents, preservatives, humectants, penetration 

20 enhancers, chelating agents, gelforming agents, ointment bases, perfumes, and 

skin protective agents. 

Examples of emulsifying agents are naturally occurring gums (e.g., gum 
acacia or gum tragacanth) and naturally occurring phosphatides (e.g., soybean 
lecithin and sorbitan monooleatc derivatives). Examples of antioxidants are 
25 butylated hydroxy anisole (BHA), ascorbic acid and derivatives thereof, 
tocopherol and derivatives thereof, butylated hydroxy anisole, and cysteine. 
Examples of preservatives are parabens, such as methyl or propyl p- 
hydroxybenzoate, and benzalkonium chloride. Examples of humectants are 
glycerin, propylene glycol, sorbitol, and urea. Examples of penetration enhancers 
30 are propylene glycol, DMSO, triethanolamine, N,N-dimethylacetamide, N,N- 
dimethylformamide, 2-pyrrolidone and derivatives thereof, tetiahydrofurfuryl 
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alcohoi, and AZONE™ Examples of chelating agents axe sod™ EDTA, citric 
acd, and phosphoric aoid. Examples of gel forming agenls m CARBOPOL™ 
cellulose derivatives, bentonite, alginates, gelatin and polyvinylpyrrolidone 
Examples of ointment bases are beeswax, paraffin, eetyl palmitate, vegetable oils 
sorbttap esters offatty acids (Span,, polyethylene glycols, and condensation 
pmducts between sorbitan esters of fatty acids and ethylene oxide (e.g„ 
polyoxyethylene sorbitan monooleate (TWEEN™)). 

The pharmaceutical compositions described above for topical 
administration on the skin may also be used in conn'ection with topical 
10 admmtsttation onto „ r close ,„ foe part of the body'tha, is to be tteated The 
compositions may be adapted for direct application or for introduction into 
relevant orifice*, of the body (e.g„ recta!, ureforal, vaginal or oral orifices) The 
composition may be applied by means of special drag delivery devices such aa 
dresstngs or attentively plasters, pads, sponges, ships, or other forms of suitable 
15 flexible material. 



25 



30 



Controlled Release Percutaneous and Topical Compositions 

There are several approaches for providing rate control over the release 
and transdermal permeation of a drug, including: membrane-moderated systems 
adhes,ve diffusion-controlled systems, matrix dispersion-type systems, and ' 
m .crore,erv 0 ir systems. A controlled release percutaneous and/or topical 
composition may be obtained by using a suitable mixture of the above-mentioned 
approaches. 

In a membrane-moderated system, foe active drug is present in a reservoir 
whtch is totally encapsulated in a shallow compartment molded from . drug . 
■mpermeable laminate, such as a metallic plastic laminate, and a rate-controlling 
polymeric membrane such as a micropores or a non-porous polymeric 
"tembraae (e.g., ethy.ene-viny, acetate copolymer). The active compound is only 
refoaaed through the ra«e-co„fro„i„g polymeric membrane. In foe drug reservoir, 
*e antidrug substance may either be dispersed in a solid polymer matrix or 
suspended in a viscous liquid medium aueh as silicone fluid. On foe external 
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surface of the polymenc membrane, a thin layer of an adhesive polymer is 
apphed to achieve an inrimale contact of me transderma. system with the sknt 
^face. Tire adhesive polymer is preferably a hypoallergenic polymer mat . 
compatible with the active drug. 

fa an adhesive diffusion-continued system, a reservoir of me acrtve drug .a 
fonnedby directly dispersing the active drug in an adhesive polymer and then 
spreading the adhesive containing the active dnrg 0*0 a flat sheet of substantia!!, 
drug-impermeable metallic plastic backing to form a thin drug reservotr layer. 
A manix dispersion- W e system is characterized f ma, a reservoir of me acnve 
drug substance is formed by substantially homogeneously dispersing the active 
drug subsrance in a hydrophilic or lipophilic polymer matrix and then moldtng the 
dnrg-containing polymer into a disc with a substantially we.Wef„ed surface area 
and thickness. The adhesive polymer is spread along the circumference to form a 

strip of adhesive around the disc. 

In a microreservoir system, the reservoir of the active substance is formed 
by first-suspending the drug solids in an aqueous solution of water-soluble 
polymer, and then dispersing the drug suspension in a lipophilic polymer to form 
a plurality of microscopic spheres of drug reservoirs. 



20 Dosages 

The dosage of each compound of the claimed combinations depends on 
several factors, including: the administration method, the disease to be treated, the 
severity of the disease, whether the disease is to be treated or prevented, and the 
age weight, and health of the person to be treated. 
25 ' The compounds are preferably administered in an amount of about 0.1-30 
mg/kg body weight per day, and more preferably in an amount of about 0.5-1 5 
mg/kg body weight per day. As described above, the compound in question may 
be administered orally in the form of tablets, capsules, elixirs or syrups, or 
rectally in the form of suppositories. Parenteral administration of a compound .s 
30 suitably performed, for example, in the form of saline solutions or with the 
■ -compound-mcorporated-^^ ■» « self 18 
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not sufficiently soluble to be dissolved, a solubilizer such as ethanol can be 
applied. Below, for illustrative purposes, the dosages for benzimidazoles and ' 
pentamidine are described. One in the art will recognize that if a second 
compound is substituted for either a benzimidazole or pentamidine, the correct 
5 dosage can be determined by examining the efficacy of the compound in cell 
proliferation assays, as well as its toxicity in humans. 

Oral Administration 

For . benzimidazole adapted for oral administration for systemic VK me 
dosage is normally about . mg to 1000 mg pe, dose administered (preferably 
about 5 mg ,„ 500 mg, and more preferably about 10 mg .0 300 mg) one ,„ ten 
times daily (preferably one to five times daily) for one day ,o one year, and may 
even be for the life of me patient. Dosages up to 8 g per day may be necessary 

For pentamidine, the dosage is normally about 0. 1 mg ,„ 300 mg per dose 
administered (preferably abou, 1 mg to 1 00 mg) one to four times daily for „„ e 
day .0 one year, and, like a benrimidazole, may be administered for the life of foe 
patten.. Administration may also be given in cycles, such that there are periods 
durtng which time pentamidine is no, administered. This period c0 „ ld be for 
example, about a day, a week, a month, or a year o, more. 



10 



15 



20 



25 



Rectal Administration 

For compositions adapted for rectal use for preventing disease a 
somewhathigheramountofacompoundi^uallypreferred. Thus a' dosage of a 
benztmtdazo.e is normally about 5 mg ,„ 20O0 mg per dose (preferably ab™« ,0 
org to 1000 mg, more preferably abou, 25 mg ,o 500 mg) administered one ,o 
four times daily. Treatment durations are as described for oral administration 
Tie dosage of pentamidine is as described for orally administered pentamidine 
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Parenteral Administration 

For intravenous or intramuscular administration of a benzimidazole, a dose 
of about 0.1 mg/kg to about 100 mg/kg body weight per day is recommended, a 
dose of about 1 mg/kg to about 25 mg/kg is preferred, and a dose of 1 mg/kg to 
5 lOmg/kgismostpreferred. Pentamidine is administered at a dose of about 0.1 
mg /kg to about 20 mg/kg, preferably at a dose of about 0.5 mg/kg to about 10 
mg /kg, and more preferably at a dose of about 1 mg/kg to about 4 mg/kg. 

Each compound is usually administered daily for up to about 6 to 12 
months or more. It may be desirable to administer a compound over a one to 
,0 threehour P eriod;this P eriodmaybeextendedtolast24hoursormore. As, 
described for oral administration, there may be periods of about one day to one 
year or longer during which at least one of the drugs is not administered. 
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Inhalation 

For inhalation, a benzimidazole is administered at a dose of about 1 mg to 
1000 mg daily, and preferably at a dose of about 10 mg to 500 mg daily. For 
pentamidine, a dose of about 10 mg to 1000 mg, and preferably at a dose of 30 
mg to 600 mg, is administered daily. 

20 Percutaneous Administration 

For topical administration of either compound, a dose of about 1 mg to 
about 5 g administered one to ten times daily for one week to 12 months is 
usually preferable. 

The following examples are to illustrate the invention. They are not meant 
25 to limit.the invention in any way. 

Example 1: Preparation of the albendazole / pentamidine isethionate dilution 
matrix 

Stock solutions of albendazole and pentamidine isethionate (Sigma catalog 
30 number. A4673 and P0547, respectively) were made in dimethylsulfoxide 
( . D MS0)-at-concentrations-of-l-5:O7-rnM^ 
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solution (128 mM) of each individual compound was made in Dulbecco's 
Modified Eagle Medium (DMEM) (Gibco 1 1995-040) confining 10% fetal 
bovine serum (PBS), 200 mM L-glutamine, and 1 % antibiotic / antimycotic 
solutton. From this a 2-fold dilution series was made in DMEM. Thisserres 
5 provided nine concenhahons ranging fr„ m 64 pM to 240 nM, and one 

concentration of 0 M. The compound mixture matrix was prepared by fining 
columns of a 384-well plate with the dilution seri es of pentamidine isethionate 
(first column: 32 mM; second column: 16 mM; tttird column: 8 W fourth 
column: 4 mM; fifth column: 2 mM; sixth column:/, mM; seventh column. 500 
10 nM; eighth column: 250 nM; ninth column: 125 ^ md ^ ^ m 

compound) and filling the rows wtth the dilution series of albendazole (first tow- 
32 MM; second row: 16 mM; third row: 8 mM; (birth row: 4 mM; fifth row: 2 mM- 
stxdt row: 1 mM; sevend, row: 500 nM; eighth row: 250 nM; ninth row 125 nM-' 
and tenth row: no compourtd) using a 16-channel pipenor (Fin„pi pettt) . This ' 
compound mixture plate provlded 4X rf ^ ^ ^ 

transferred to assay plates. Thedilution mafrix thus contained 100 different 
pomts - 8. wells where varying an^ums of a benzimidazole and pentamidine 
were present, as we., as a ten-poin, dilution series (2-fold) for each individnal 
compound. 
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Example 2: Assay for Antiproliferative Activity of Albendazole and 
Pentamidine Isethionate 

The compound dilution matrix was assayed using the A549 
bromodeoxyuridine (BrdU) cytoblot method. Forty-five microliters of a 
25 suspension containing A549 lung adenocarcinoma cells (ATCC# CCL-185) was 
seeded m a white opaque polystyrene cell culture treated sterile 384-well plate 
(NalgeNunc #164610) using a multidrop (Labsystems) to give a density 
cells per well. Ftfeen microliters of the 4X compound mixture matrix was added 
toeachwelloftheplatecontainingthecells. Tbe compound mixture matrix was 
transferredusingal^channelpipettorCFinnpipette). In additum, control wells 
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wit hpac. ta d(f m a 1 con«„ t ra,ion4.6MM),pod 0 phyno,oxi„(9.6MM),a„d • 
q „i„ac,ine<8.5 mM) were added to each plate. Each experiment was conducted 

in triplicate plates. 

After incubation for 48 hours a. 3 rC, BrdU was added to each well a. a 
5 concentrationoflOuM. After 16hours, fte media was aspirated and fin. ceBs 
were fixed by the addition of 70% elhano. and phosphate-buffered salme (PBS) at 
rMm temperature for 1 hour. The fixative was abated and 2N HC, wi«h Tween 
20 (polyethylene sorbin monolaurate) was added to each well and fire plates 
wereincuba,edfor20minu,e S a,room.emperaU.re. The HC1 was neutralized 
,0 with a solution of 2N NaOH and the cells were washed twice wrlh Hank's 
Balanced Sal. Solution (HBSS) and once with PBS containing 0.5% bovme 
« albumin (BSA) and 0..% Tween 20. The wash solution was removed and 
m0 use anti-BrdU pnmary antibody (PharMingen »555627) was diluted 1:1000 m 
PBS containing BSA, Tween 20, and secondary antibody a, a dilution of 1 :2000 
,5 (Amersham«A931). The seconda^ antibody recognizes the mouse antibody 
and is conjugate to the enzyme horseradish peroxidase (HRP). After one hour of 
incubation, fine antibody solution was removed and fine cells washed once w,«h 
PBS After the PBS wash, the HRP substrate (which contains luminol, hydrogen 
peroxide, and an enhancer such as para-iodophenol) was added tin each we... The 
20 plates were read using an UL Analyst. All aspirations aa well as fine washes w.th 
PBS and HBSS were performed using a TEC AN™ Power Washer 384. The 
amount of tight ou«pu. ftom e*ch well indicates the amount of DNA ayntheais 
that occurred in una. well. Decreased light indicates antiproliferative action of the 
compounds. 

25 Luminescence for each position in the albendazole / pentamidine 

isethionate dilution matrix was divided into the luminescence values for A549 
cells treated with only DMSO vehicle, providing antiproliferative ratios for each 
position in the albendazole / pentamidine isethionate dilution matrix. 
Antiproliferative ratios were also calculated for paclitaxel, podophyllotoxm, and 
30 quinacrine and used for comparison. The values are shown in Table 2. 
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Table 2 



Pentamidine Isethionate 
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6.9 



0.13 
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0.03 



4.5 
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Concentrations (nM) 
j-25 1 0.13 I 0.06 0.03 
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0.9 
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Al 2.0 pM, pentamidine isethionate alone yields an antiproliferative ratio 
of 1.9 (t.e., inhibition of 47% of grow*) and this increases ,„ a ratio of 2 2 
(tnhibition of 55% of growth) when the concentration is doubled ,„ 4.0 pM Two 
mtcromolar albendazole yields a ratio of 2.5 (tahibinon of 60% of growth) and 
thta ,s increased no further by doubling the concentration to 4.0 pM. When 2 0 
m pentamidine isethionate is tested in combination with 2.0 pM albendazole 
(4.0 pM total compound species), an antiproliferative ratio of 7.0 is achieved 
(tnhibition of 85.7% of gjowth). Thus, a combination of albendazole and 
pentamidine isemiomrte yields an antiproliferative rario higher than that seen for 
pacWaxel (4.0), an effect tha, was no, achieved by either drug alone 

In another analysis, the potency „f the single compounds is shifted by the 
presence of the other compound Tne maximal antiproliferative ratio achieved by 
albendazole alone was 3.1 (a, 8.0pM). A aimilar antiproliferative ratio was 
observed when , pM pentamidine isedrionate was combined with albendazole at 
concenftations aa low aa 250 „M, signiflcantly reducing the ,„, a , drug species 
needed to achieve this effect. 
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E«n,p.« 3= Assay for A.«. P r.Hfer...ve A** of — J— 
ta Combination with Amendaz... Sulfox.de, Mebendazo.* Oxtbendazofc, or 

Thiabendazole 

Became albendazole shares antihelmenuc activity wrth other 
be^imidazo.es, we tested the combination of pen— isethionate w,«h 
benzimidazo.es mebendazole, oxibendazole, albendazole su.fox.de, and 
tMabendazo.e (Tab,es 3-6). The assays were performed as described in Example 
2 above ,nfl,ecaseofmebendaz„leandoxibe„dazo.e,tt.ecombina.io„of m e 

^imidazole with pentamidine resuhed in greatet an.ipro.ifera.ive acfivity man 
,ha. that achieved by either drug alone (Tables 3 and 4). 

The combination of thiabendazole and pentamidine isethionate d,d no. 
result in greater au.ipro.ifera.ive acrivity man either drug alone (Table ft These 

results are cons,s.en. wi,h me findings by Gup* (Mol. Pharmacd.. 30:142-148 
.SgQofa.ackofcross-resisUmceof.henocodozo.e-resis^n.NocRandPodr^ 

eel. fines to thiabendazole (but no. » outer benzimidazoles tested), indicating that 
,he mechanism of action of mis compound is different fiom that of other 



benzimidazoles. 
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Pentamidine Isethionate Concentrations (jiM) 
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Table 5 

Pentamidine Isethionate Concentrations (nM) 
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Pentamidine Isethionate Concentrations (nM) 
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The MHnWMb. effect demonstrated with A459 cells can be similarly 
demonstrated using other cancer cell lines, such as MCF7 mamman, 
adenoc,cinoma, SKOV3 ovarian adenocarcinoma, DU145 prostatic carcinoma, 
HCTJ 1 6 colorectal carcinoma, PA-, ovarian teratocarcnroma, HT29 colorectal 

>«Se ce., carcinoma, U-2 OS „s,eo g enic aarcoma, U-373 
g " obias '°™> H*P-3B hepatocellular carcinoma, BT . 549 m 
carcinoma, T-24 madder cancer, C-33A cervical carcinoma, HT-3 metastatic 
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oervica, carcinoma SiHa squamous cervical carcinoma, CaSki epidermoid • 
cervical carcinoma, NCI-H292 mucoepidermoid lung curcinoma, NCI-2030, non 
small cel. lung carcinoma, HeLa, epithelial cervical adenocarcrnoma, KB 
epithelial mourn carcinoma, HT1080 epithelial fibrosarcoma, Saos-2 eprthdral 
, osteogenic sarcoma, PC3 epirhelral prostate adenocarcuroma, SW480 colorectal 
carcinoma, CCL-228, and MS-75 1 epidermoid cervical carcinoma, and LOX 
IMVI, MALME-3M, M14, SK-MEL-2, SK-MEL-28, SK-MEL-5, UACC-257, 
and UACC-62 metaoma cell lines. Tire specificity can be tested by using cells 
such as NHLF lung fibroblast, NHDF derma. fibroblasts, HMEC mammary 
,0 ep.Ure.ial ceUs, PrEC prostate epithelia, cel,s, HRE renal epime.ial cells, NHBE 
bronchial epithelial cells, CoSmC colon smooth musc.e cells, CoEC colon 
endothelial cells, NHEK epidermal kera.inocy.es, and bone marrow calls as 
control cells. 



1 5 Other Embodiments 

All publications and patents mentioned in the above specificanon are 
hereinincorporatedbyreference. Various modifications and variarrons of me 
described method and system of the hwemron w.,1 be apparent to those skil.ed rn 
ft. art wirhorr. deparring from the scope and spirit of the invention. Although the 
invention has been described in connection with specific preferred embodrments 
« should be understood that the invention as claimed should no, be undu.y limrted 
* such specific embodiment. Indeed, various modificafons of the descrrbed 
modes for carrying out the invention that are obvious to those skil.ed in oncology 
or related fields are intended to be within the scope of the invent™. 



20 



25 What is claimed is: 
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Claims 

'. A method for treating a patient who has a neoplasm, said method 
comprising administering to said patient: 

a> a fc, compound select from albaida201e . a , bendazoIe su|f<mate 
5. albendazole S ulf„„e,albe„dazole sttlfoxid6 , ^ benomyl . 2 ' 
benztmidazolylureo; benzthiazuron; cambendazo.e; eyclobendazo'h, 
domperidone; droperidol; fenbendazole; flubendazole; frentizole' 5-' 
hydroxymebendazofe; lobendazole; htxabendazole; mebendazo..' 
nrcthabenztmazuron; meroazole; midefradil; nocoiozole; onKpmo|e . 
^ oxibendazce; parbendazole; pimo ^ ; a ^ 
and TN- 16, or a salt thereof; and 

b) a seoond eompou„ d selected from ^ 
utamtdme; heptamtdine; nonamidine; stilbamrdme; hydroxy Sti ,bamidi„e- 
dummazen e ; benzamidine, pnenamidine; d.hrompropamidine; , 
-me,ho xyphenoxy)propane; nefropsta; disamycfa; phmm]id ^ 

4-(N-hy d roxyam,d 1 no)phenoxy)propane ; l,4-bis<4'-(N- 
hydroxyamidi„„)phe„ oxy)butane; U-bia^N-hydroxyamidino, 

l"** 1 '^W^Wphenoxy^ ,, 3 . bls , 4 , (4 . 
y*oxyam, dmo)phKloxy)propane; l,3. b ,, (2 , memoxy . 4 , J 

henoxy W a„ e; W-hia-H-amidmophenyl, mran; ^-amidinopheny,, 

5T ™ d r: ; 2 ' 5 - biS - f4 - amidm *^ «» ^O-nrethylamidoxtm, 
2,5-b,s-[4.am,d ln o P henyl] fhran bia-O-ethylamido^me- 2 8- 

» *™idinodibe„zo,hio P h«„e; 2,8 -h,^^^ 

Mroxyam, d ,„o)carbazo,e ; 2,8.bi s ,2. i midaz„ 1 i„y ))dlben20miophene . * 

.midazolinyl).5,5-dioxodibenzotbio„hene- 3 7 d iamM - ,, 

hic ,xi n ' op " ene - 3 ' 7 - dlam '*nod,benzothio P hene:3,7- 

d, b^ 3,7-diami„odibe„zo m ,ophe„e; 3,7^ ro „odibe„zo,hiopbene. 

; e„ r ;r ,ophene: 

dibenzohtran; WifN.isopropy.amidino^enzotean; 2,8-di(N- 
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10 



15 



hydroxylamidino^^ , 
3 7-di(isopropylamidino)dibenzofuran; 3 ,7-di(A-hydroxylamidino)diben Z ofuran; 

i's-dicyanodibenzoforan; ^dibrom^^-dinitrobiphenyl; 2-rnethoxy-2-.mtro- 

44--dibromobi P henyl; Z-methoxy^amino^-dibromobipheny^ 3,7-drbrorno- 

d'ibenzofuran; 3,7-dicyano-dibenzofuran; ^bis^-anudino^benzimidazolyl) 

pyrrole; Z^-bis-tS^-imidazolmyO-l-benzunidazolyllpyrrole; 2,6-b.s-[5-(2. 

irridazolinyl^ 

ii «,^hvi ? «5-bis-r5-(2-imidazolyl)-2-benzimidazolyll 
benzimidazolyl)pyrrole; l-metnyl-2,3-Dis p y. unju j , 

pyrrole; l-methyl^.S-bis-tS-Cl^.S^-tetrahydro^yrimidinylH- 
benzimklazolyl] pyrrole; 2,6-bis-(5-amidino-2 -benzimidazoyDpyridine; 2,6-brs- 
[5Kl,4 ) 5,6-tetrahydro-2-pyrimidinyl)-2-b e nzimid^ 
amidino-2-benzimidazolyl)furan; 2,5-bis-[5-(2-iriidazolinyl)-2- 

benzimidazolyl]^^^ 

2,5-bis-(4-guanylphenyl) furan; 2 ) 5-bis(4-guanylphenyl)-3,4-dimethylfuran; 2,5- 
di-p[2(3,4,5 5 6-tetrahydropyrimidyl)phenyl]ruran; 2,5-bis-[4-(2- \ 

P (tolyloxy)furan; 2>P>is{4-(2-i^^^ 2,5-b.s- 
{ 4-[5-(N-2-aminoethylamido) benzimidazol-2-yllphenyl} furan; 2,5-bis[4- 
(3a,4,5,6,7,7a-hexahydro-lH-benzimidazol-2-yl)phenyl]furan;2,5-bis-[4. 

( 4 i,6/7-tetrahyd^^ 

dimethylcarboxhydrazidephenyl)furan;2,5-bis-{4-[2-(N-2- 
hydroxyethyl)imidazolinyl]-phenyl}furan;2,5-bis[4-(N- 

isopropylamidino)pheny^ 

amidino]phenyl}furan; 2 ,5-bis-{4-[M3-am^ 2 > 5 ' 
5 bis-[2-(imidzaolinyl)phenyl]-3,4-bis(methoxymethyl)furan; 2,5-bis-[4-N- 

(dimethylaminoethyOg^^ 

guanyl] P henyl}furan;2,5-bis-[4-N-(cyclopropylguanyl)phenyl]ta 
(N N-diethylaminopropyl)guanyl]phenylfuran; 2,5-bis-{4-[2-(N- 

e^limidazolW 
10 2,5-bis-[4K2-imidazolinyl)phenyl]-3-methoxyruran;2,5-bis-[4-(N- 

isopropylamidino)phenyl]0-methylfuran;b IS -[5-amidino-2- 
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benzim,dazolyl] met hane; bis-[5-(2-imida2olyl)-2-benzimida2olylJ methane- 1 2- 
bis-[5.amidino-2-benzimidazolyl]ethan e; 1 ^bHS-^-iinidaaol^. 
be ™ d ^l]ethane; l>bis-[5^^ 

(2-imida Z olyI)-2-benziniida2olyl]propane; l,4-bis-[5-amidino-2- 

5 benzi^idazolyljpropane; l^bis-TS^-imidazolyl^-benzunidazolylJbutane- 18- 

bis-[5-am,d mo -2-benzimidazolyl]octane;trans-l,2-bis-[5-amid^ 
be^im.dazolyljethene; M-bis-[5-(2^^ • 

lAb 1 s- [ 5-(2-i m idazolyl)-2-benzi m idazolyl]2-butene;l,4-bi S . [5 -(2-^ 
2 - be ^azolyl]l- m ethy.butane; 1,4-b^ 
10 ethylbutane; , 

b, H5^midazolyl)-2-b^^^ 
^dazolyl^-benzimid^ 

benzimidazolylJ^ethyM^butad^biK^ 

methane; l,2-bis-[5-(2-pyrimidyl)-2-benzM^^ LS-bis-fS-amidino- 

15 

^I^-pyrim^^^ 

benztmidazolym-butene; 1^5^^^^ 
M-bK-^-pyrimidy^ 

» b^idazolym-methy,.,^ ^^(^^^ 

and M-b^-py^^ 2 ^ 

(^-guanylphenyO-pyri^ 2Abis-(4-i m idazolin- 2 -yl). p— e; ^ 
[(te^ahydropynmidiny l^yDphenyUp^idine; 2-(4- [ N-i-p r op y , g uanyl]pheny,)- 
5 4 -(2-methoxy.4.[N-i-propylguanyl]ph e nyl)pyrimidine;4-(N- 
cyclope n tylamidino)-l,2-phenylene diamine; 2,5-bis-[2-(5- 
amidinQ)benzimidazoyl] fiiran; 2,5-bis-[2-{5.(2_ 
imid ^™)}benz^^ 

be^azoyljfuran; 2,5-bis- r 2.(5-N-cyc,openty,amidino) benzimidazoyl^an; 

2,5-b 1 s[2-(5.amidi n o)benzimidazoyl]py IT ole;2,5-bis- [ 2-{5-(2-imidazolino)} 
benz^idazoyypyrrce; 2>bi s[ 2-(5-N-isop^^ pyrTole . 
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2 5.bis-[2<5-N-cyclopentylamidino)b ; ^ 

( 5-amidino)benzim^^ 
benzimidazoy^ 

benzimida Z oyl]l-methylpyrrole;2,5.bis^^^ 

2 6-bis-[2-(5-amidino)benzimidazoyl]pyridine; 4,4'-bis-[2-(5-N- 
isopropylamidino) benzimidazoyl]l,2-diphen y lethane; 4,4'-bis.[2-(5-N- 
cyclopcntylamidino) benzimidazoyll^.S-diphenylfuran; 2,5*is-[2-(5-amdmo) 
benzimidazoyl] benzo[b]furan; 2,5-bis-[2-(5-N- | 
10 cyclopentylamidino)benzimidazoyl] benzo[b]furan; 2,7-bis-[2-(5-N- 
isopropylamidino)benzimidazoyl]fluorine;2,5-bis-[4-(3-(N- 

morpholino P ro P yl)carbamoyl)phen y l]furan; 2,5-bis-[4-(2-N,N- 
dimethylaminoethylcarbamoyl)phenyllfuran;2,5-bis-[4-(3-N,N-! 

dimethylaniinopropylc^ 
,5 phen y lamino P ropylcarbamoyl)phenyl]fiaran;2 ) 5-bis-[4-(3-N,N 1 8 ^ - 

tr^ethylaminopropylcarbamoyOphenyl]^ 
2,5-bis-[3-(N-isopropylamidino)amidinophenyl]furan;2 ) 5-bis[3[(N-(2- 

dimethylaminoeth y l)amidino]phenylfuran;2,5-bis-[4-(N-2,2,2- 

trichloroethoxycarbony^amidinophenyl]^ 
20 amidinophenyl]furan; 2 > 5-bis-[4-(N-benzyloxycarbonyl)amidinophenyl]furan; 
2 5.bis[4-(N- P henoxycarbonyl)amidinophenyl]furan; 2 ) 5-bi S .[4-(N-(4-fluoro)- 
phenoxycarbon y l)amidinophenyl]furan; 2,5-bis-[4-(N-(4-methox y ) 
phenoxycarbonyl)amidinophenyl]furan;2,5-bis-[4(l-acetoxye^ 
amidino P henyl]furan; and 2,5-bis-[4-(N-(3-fluoro)phenoxycarbonyl) 

25 amidinophenyl]furan; 

wherein said first and second compounds are administered simultaneously 
or within 14 days of each other, and wherein said first and second compounds are 
administered in amounts sufficient to inhib.t the growth of a neoplasm in sa.d 
patient. 



30 
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2. The method of claim 1, said method comprising administering to said 
patient the drugs (i) pentamidine or a salt thereof, and (ii) albendazole 
mebendazole, or oxibendazole, or a salt thereof, wherein the drugs (i) and (ii) are 
administered simultaneously or within 14 days of each other, in amounts 
5 ^^ent to inhibit the growth of a neoplasm in said person. 

3. The method of claim 1 or 2, wherein drugs (i) and (ii) are administered 
within ten days of each other. 



10 



4. The method of claim 3, wherein drugs (i) and (ii) are administered 
within five days of each other. 



5. The method of claim 4, wherein drugs (,) and (ii) are administered 
within twenty-four hours of each other. 

15 

6. The method of any one of claims 1-5, wherein said neoplasm is cancer. 

7. The method of claim 6, wherein said cancer is lung cancer. 



20 



8. The method of claim 7, wherein said lung cancer is selected from the 
group consisting of squamous cell carcinoma, adenocarcinoma, and large cell 



carcinoma. 
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9 The method of claim 6, wherein said caneer is selected from the group 
consisting of acute leukemia; acute lymphocytic leukemia; acute myelocytic 
leukemia; acute myeloblast leukemia; acute promyelocyte leukerma; acute 
my elomonocytic leukemia; acute monocytic leukemia; acute erythremia; 
5 chronic leukemia; chronic myelocytic leukemia; chronic lymphocytic leukemia; 
polycythemia vera; Hodgkin's disease; non-Hodgkui's disease; Waldenstrom's 
macroglobulinemia; heavy chain disease; fibrosarcoma; myxosarcoma; 
liposarcoma; chondrosarcoma; osteogenic sarcoma; chordoma; angiosarcoma; 
endotheliosarcoma; lymphangiosarcoma; lymphangioendotheliosarcoma; 
10 synovioma; mesothelioma; Ewing's tumor; leiomyosarcoma; rhabdomyosarcoma; 
• colon carcinoma; pancreatic cancer; breast cancer; ovarian cancer; prostate 
cancer; squamous cell carcinoma; basal cell carcinoma; adenocarcinoma; sweat 
gland carcinoma; sebaceous gland carcinoma; papillary carcinoma; papillary 
adenocarcinomas; cystadenocarcinoma; medullary carcinoma; bronchogenic 
15 carcinoma; renal cell carcinoma; hepatoma; bile duct carcinoma; 

choriocarcinoma; seminoma; embryonal carcinoma; WUm's tumor; cervical 
cancer; uterine cancer; testicular cancer; lung carcinoma; small cell lung 
carcinoma; bladder carcinoma; epithelial carcinoma; glioma; astrocytoma; 
medulloblastoma; craniopharyngioma; ependymoma; pinealoma; 
20 hemangioblastoma; acoustic neuroma; oligodendroglioma; schwannoma; 
meningioma; melanoma; neuroblastoma; and retinoblastoma. 

10. The method of any one of claims 1-9, wherein drugs (i) and (ii) are 
administered to said patient by intravenous, intramuscular, inhalation, rectal, or 
25 oral administration. 
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1 1 • A method for treating a patient having a neoplasm, said method 
comprising administering to said patient: 

a) a first compound having the formula (I): 

/' 

wherein R, is selected from the group consisting if: 

O 

^^ N ^\/^ 3 (A-I) , 

H 

^ N*"^ (A-2) 

H 

and 

H (A-«); 
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R 2 is selected from the group consisting of: 
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-NH CH 3 
\ NH (B-!) 



-NH 



(B-2) NH 2 



NH 

NH _/ 




(B-4) 



NH 2 



H 



.CH 3 




o 

\ NH 

■N \h 3 
CH 3 (B-U) 



-NH 
V-CH3 
l< (B-5) 



-NH 



-N (B-8) 

\ 
CH 3 



-NH 
\— NH, 

<f (B-l'0) 



-o 



(B-12) and 



o 



V CT CH 3 



(B-13); 



5 
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and each of R 3 and R, is selected from the group consisting of: 



(CI) 



(C-2) 

OCHa 

(CU) ("J 



(CO) 



<A_ ^ 




<C-7) 





(C-H5) 



(CI7) 



(C-18) 



O (C-19) 



(C-21) 



<C-22) 



-CH, 



(C-2J) 




(C-25) 



(C-26) 



(C-24) * 

and 



and 



(C-27X 



b) a second compound having the formula (II)- 



R 5 



(II) 



wherein each of Y and Z is, independently, O or N; each of R 5 and R, is 
independently, H, OH, C, Br, OCH 3 , OCF 3 , N0 2 , or NH 2 ; n is an integer between 
2 and 6, mclusive; and each of R 7 and R 8 is, .ndependently, at the meta or para 
10 position and is selected from the group consisting of: 
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r r <j 

(D-1)\h 2 (D-2)\h, (D-3)N 

N N ^ and /oh 

../^l < II { 

(D-4) , N (D-5) S 

HjC 



wherein said first and second compounds are administered simultaneously or 
5 within 14 days of each other in amounts sufficient to inhibit the growth of a 
neoplasm in said person. 

12. A method for treating a patient who has a neoplasm, said method 
comprising administering to said patient: 
10 a) a first compound having the formula (III): 




wherein: 

A is selected from the group consisting of O, S, and NR 12 ; 
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R 9 is selected from the group consisting of: 

NH ^ NH 

y~-j, (B-i) y— nh. m nhj (b-3) 



NH 

d' (B-5) 



Y 



, O' (B-6) 

V^"' S 




8 (B-7) . _ /CHj 

(/ /(B-10) 

O 



/ NH N 

vi -O - 

(B-12) 

/ 

O 



A- 



"""" ^CH 3 
(B-13); 



«>ch of R,. and R„ is independently selected from the group consisting „f 

5 ^* ! No ! ,o„ ;S „,oc, 10 a, ky ,,O(C, 10 ) w .a V ,,O(C,, 0 a 1 MV,-he,e,oa ry ,, 
0(C,,„ alkyl^.-heteroeyclyl, C,, 0 alkoxyearbonyl, S(OVrC,,„ alkyl, S(0)„ r 
C, M alkyl W S(O)„,-(C,, 0 allcy^.-heteroary,, S(O M C, 10 alkyl), ,. 
hetetocyclyl, and C,, 0 alkyl or C,„ alkenyl tha, is unsnbsttoed or subs.int.ed by 
one ot more subs.huems selected front (he group constating of ary., heteroary, 

° heter<>CyCly '- ° C '"° alk * <* C '-o »MW O(C 1 ., 0 alkyl V ,.he,e ro ary 1 ' 
O(C,., 0 alkylWheterocyCy,, . C ,. 10 alkoxyearbonyl, -S(O) 0 ,-C,, 0 tdkyl, -S(0> , 
C,„ alkylVt-aryl, S(O)„.(C,., 0 alky%.,- h e,eroaryl, S(O VH C,, 0 allcyl). ,- 
heterocydy., m „ h , 0 R„, exo, cyano, halo, NO ; , OH, and SH; R„ is selected 
from dtp group consisling 0 f ff md q alky , m ^ ^ ^ fe 

15 unsubs.int.ed or substituted by one or more substoenta seleCed fron, the group 
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consisting of aryl, heteroaryl, heterocyclyl, OC,,o alkyl, O-(C, l0 W , O(a, 0 
alkylVrheteroaryl, 0(0.. alkyl)o-» -heterocyclyl, Co alkoxycarbonyl, S(OVr 
C, 10 alkyl, S(0)o. 2 -(C,o alky 1)0-1 -aryl, S^C, alkyl)., -heteroaryl, S(0 V 
r (C, ,o alkylV.-heterocyclyl, N(R 13 )2, OR 13 , -oxo, cyano, halo, N0 2 , OH, and 
5 SH- each Rn is elected from the group consisting ofH and C, l0 alkyl or C 2 , 0 
alkenyl that is unsubstituted or substituted by one or more substituents selected 
from the group consisting of aryl, heteroaryl, heterocyclyl, OC„o alkyl, 0(C, lo )o- 
,-aryl, 6(C W o alkyl) w -heteroaryl, O(C, 10 alkyl)o-.-heterocyclyl, C, 10 
alkoxycarbonyl, oxo, cyano, halo, N0 2 , OH, and SH; and 

10 b) a second compound having the formula (H): 

\ * (ii) 

wherein each of Y and Z is, independently, O or N; each of R 5 and R5 is, 
independently, H, OH, halo, OC,,o alkyl, OCF 3 , N0 2 , or NH 2 ; n is an mteger 
between 2 and 6, inclusive; and each of R 7 and R 8 is, independently, at the meta 
1 5 or para position and is selected from the group consisting of: 

/ f {1 



(D-l) \h 2 (D-2)\h 2 (D-3)N 

and noh 



(D-4) , N (D-5) H 

H 3 C 

wherein the first and second compounds are administered simultaneously or 
within 14 days of each other in amounts sufficient to inhibit the growth of a 
20 neoplasm in said person. 
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13. A method for treating a patient who has a neoplasm, said method 
comprising administering to said patient a composition comprising the drugs (i) 
pentamidine and (ii) albendazole, mebendazole, or oxibendazole, at dosages that 
together inhibit the growth of a neoplasm in said person. 

5 

14. The method of claim 13, wherein drug (ii) is present in said 
composition in an amount of 1 0 to 2500 milligrams and drug (i) is present to said 
composition in an amount of 1 to 1000 milligrams. 

10 



15. The method of claim 13, wherein drug'(ii) is present in said 
composition in an amount of 50 to 1000 milligrams and drug (i) is present in said 
composition in an amount of 1 0 to 250 ] 



15 



16. The method of any one of claims 13-15, wherein said composition is 
administered to said patient by intravenous, intramuscular, inhalation, rectal, or 
oral administration. / 



20 



25 



30 



\r A composition comprising the drugs (i) albendazole, mebendazole oi 
oxibendazole; and (ii) pentamidine; wherein drugs (i) and (ii) are each present in 
amounts that, when administered together to a patient having a neoplasm, inhibit 
the growth of said neoplasm. 

18. The composition of claim 17, wherein the amount of drug (ii) in said 
composition is 10 to 2500 milligrams and the amount of drug (i) in said 
composition is 1 to 1000 milligrams. 

19. The method of claim 17, wherein drug (ii) is present in said 
composition in an amount of 50 to 1000 milligrams and drug (i) is present in said 
composition in an amount of 10 to 250 milligrams. 
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20. The composition of any oheof claims 17-19, wherein said 
composition is formulated for intravenous, intramuscular, rectal, inhalation, or 
oral administration. 

21. A pharmaceutical pack comprising the drugs (i) albendazole, 
mebendazole, or oxibendazole; and (ii) pentamidine. 

22. The pharmaceutical pack of claim 21, wherein drugs (i) and (ii) are 
formulated separately and in individual dosage amounts. 

23. The pharmaceutical pack of claim 21 wherein drugs (i) and (ii) are 
formulated together and in individual dosage amounts. 

) 

24. A method for identifying combinations of compounds useful for 
treating a patient having a neoplasm, said method comprising tjte steps of: 

(a) contacting cancer cells in vitro with (i) pentamidine or a benzimidazole 
and (ii) a candidate compound; and 

(b) determining whether the combination of said pentamidine or 
benzimidazole and said candidate compound reduces growth of said cancer cells 

20 relative to cancer cells contacted with said benzimidazole or pentamidine but not 
contacted with said candidate compound, or cancer cells contacted with said 
candidate compound but not with said benzimidazole or pentamidine, wherein a 
reduction of said growth identifies said combination as a combination that is 
useful for treating a patient having a neoplasm. 

25 
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25. A method for treating a patient who has a neoplasm, said method . 
comprising administering to said patient an antiproliferative agent and a 
compound selected from albendazole; albendazole sulfonate; albendazole 
sulfone; albendazole sulfoxide; astemizole; benomyl; 2-benzimidazolylurea; 
5 benzthiazuron; albendazole; cyclobendazole; domperidone; droperidol; ' 
fenbendazole; flubendazole; frentizole; 5-hydroxymebendazole; lobendazole- 
luxabendazole; mebendazole; methabenzthiazuron; mereazole; midefradil- ' 
nocodozole; omeprazole; oxfendazole; oxibendazole; parbendazole; pimozide- 

t 1 oxidazole;NSCl81928;andTN-16,ora P harma C euticallya C ceptablesalt ' 
10 thereof wherein said antiproliferative agent and said compound are administered 
sunultaneously or within 10 days of each other, in amounts sufficient to treat or 
inhibit the development of a neoplasm in said patient. 
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26 A^odfe^gapati.n.whohasanecptem.saidme.hod • 
comprising ad—ng » S a.d patient an antiproliferative agent and a 

5 pbenanddnre; dibrompropanridtae; .B-bi^idin^mathoxyphanoxy) 

^bU^-hyd^^^^ 

. , . a v.;, ^4'.(N-hydroxyamidino)phenoxy) 

hydroxyan.idino)phenoxy)propane, 1 ,4-bis (4 ^ y y 

,0 butan.;' 1 , 5 .bis-(4'-(N-hydroxyamidino) P hen„xy)p.n,ane; l,4-b,s-(4-(N- 
hyaI0 xyar„idino)phe„oxy)bu.ane; UW^-hydroxyamidn.o 

\ , ! hi, « methoxy^MN-hydroxyamidino) phenoxy)propane, 

phenoxy)propane;l,3-bis-(2-memoxy'. ( 

^.^4-amid.nophenyi] fa* 2,5-bis-^idinopheny ) furan 
a— ^..b^d^ 
15 amidinophenyl] ta. bis-O-ad-yianndoxime; J.g-diamtdmod—opban , 
15 amunnopn yj ,, , g hi s ^N-hvdroxyamidino)oarba2ole; 

2 8-bi S -(N-isopropylamidino) carbazole, 2,8-b.s-(N bynroxy , 
j's-bi^-imidazolinyDdibenzothiophene; 2,8-bM2-imidazolmyl)-5,5- 
dioxodfoenzothiophene; 3,7-diamidinodibanzothiophene; 3,7-b.s-(N- 
i^pyiamidinoldibenzothiophane^J-biHN-hydroxyamidmo) 
20 Tanlophane; 3,7— 3,7— diban— ne 
37*van— io p h e„e ; 3,8-diannd^iben Mte an; 2, 8 .d,(2-— y.) 
dibanzcf U ra n ;2,8-di(N-i S op ro pylamidino)dibanzofnran; _ 

2 MiCN-bydroxyiamid* 

M ibro«^ 
dWbran; 3,7-dicyano-dibenzofan; 2,5^5^-2—^) 

py n-ole;2,5-bis-l5K2-imidazo.iny^^ 

tai<) 3zoliny.).2.b=nzimidazo,y.]pyndme; .-■natby.-W-bis^amidino^ 

Ll1 ,. ;c rcn i m idazolvlV2-benzimidazolyl] 
30 benzMdazolyDpyrrole; l-methyl-2,5-bis-[5-(2 mndazoiyij 

py ™le;>meth y l-2>bi^^ 
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am,dm °- 2 - benZimida2 »Wto a n- 2> bMH 2-imidaz„li„yl). 2 . 
*-p[2(3 A 5,6- tetr ah y d r „ pyrimHyl)phenyl]ta . 25 ^ 

4 A6,7.^ y ^ 1H .,,3^ ta . 2 . fcl))iiran . ^ ' 

dmethylcarboxhydrazidephenyOfum,; 2,5-bis-rit-f2^N.2 
hydroxyethyOimidazolteylJ-ph^Dft^. 2 , 5 . bis(<KN . 

B «^™*o) P h ra y 1 JO. m< * ylta . b ^ 5 ^ di ^ 2 _ 

. . „ ™ iaaro W-2- b enzunidazolyil methane- l 7 

„ . . ,. ' , ™™' l - ! - |,ls -(5-{2-iinida2olyI)-2. 

„ h ™*^ to ' W^-^t-HMjl , 3 bis r5 
2- mi d^ lyl , 2 . benzjmjtoly , ]propm ^ 

l vt* ,w '•^•t 5 ^™-b en , raidazoIy , Jbutaile . , 8 



71 



PCT/US2003/021984 



WO 2004/006849 

bis .r 5< 2-™ida*ly.>24^^ 

MdazolyD-^nzimidazolyDU-bu^ 

b^id^W^^^ 
5 m e.ba„e; 1 ,2-bis-[5-(2-pynmiay.).2*enz,midazo.y.,e.hane; — - 

24,^^1,.^.^ 

1 ^[S^-pyrimidyiH-benzimidazolyllbuUne; M-bis-tS-e-pyrrmrdyl)* 
tozimidazolyfll-bmen^^ 

,0 py ™,idy.>2-benz^^^^^^ 

2 3^1-2*^1,4^^ 

and l^MfffcWM-^^ 2 't 
(^anylphenyO-pyrimidine; 2,4-bM4-imida»lin-2-y.)-pynmid me ; 2 -bra- 

4<2.m«hox 7 -4-[N+propyl^anyl)ph e nyl)pyrinudine;4-(N- 
cyclopentylamidino>l,2-phenylene diamine; 2,5-bis-[2-(5- 
amidinojbenzimidazoyl] faarr; 2,5-bis-(2-{5-<2- 
taidazolinoDbcnztaidazoyllta; 2,5.bi S .[2<5-N.isopn>pylamid,„o) 

Z0 benztaidazoynfbrani 2fi**W*V*9*fi*™ b-*""-**-* 
2 S-b^-IS-amidinObenzWdazoynpynole; 2>bis-[2.{5-(2-imidazolmo)} 
blnzimidazoynpyrrda; J.S-bi^S.N-isopropylamidMbenztaidazoyl] pyrrole; 
2 5-bis-PK5-N-cyclopmtylamidino)be«z™dazx>yl]pym>le; l-methyl-2^-bis-12- 
(^ am idino)benzimidazoyl]p y rTole;2,5-bi S -[2-(5-(2-inudazolino)} 
25 benzimidazoyll-l-medrylpyrrole; 2>bis[2.(5-N^yclopen ¥ am.d.no) 
tazimidazoyin-medrylpyrrole; 2,5-bi S -I2-(5-N-isopropylamidrno) 

i* -> * k; c r? /W2-imidazolino)}benzimidazoyl]pyndme; 
benzimidazoyl]thiophene; 2,6-bis-L2- W lmiaazui , , 

2 6-bis-r2-(5-amidino)benzimidazoyl]pyridine; 4,4'-bis-[2-(5-N- 
isopropylamidino) benzimidazoyl]l,2-diphenylethane; 4,4'-bis-[2-(5-N- 
30 cyclopentylamidino) benzimidazoyl]-2,5-diphenylfuran; ^-bis-^S-amtduio) 
benzimidazoyl] benzo[b]furan; 2,5-bis-[2-(5-N- 
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cycl„p CTlylaillidino)beMimida2py|J benMfb)fimm . 2 7 . bjs . [2 (5 N 

.Mpropylamidmo^zimidazoyllfluorin,;; 2,5-bis-[4.(3-<N. 
morpholinopropyOcarbamoy^henyDto,,. ^-bis-^-N N- 
dimeftytoinoeftylcarbamoyDphe^Dtoan, 2,5.bis- W 3-N N- 
» to^inopropy^o^^. 2,5.b i ,[4.(3-N- m « hy ,.3.N. 
phc=yItoi„op ro pylcarbamoyI)phe„yl]furan ; 2,5-bis-[4-(3-N N V 
^^opropy^o,,^^ 2 ^[3-^.p^^ ' 
W-b.s-P^N-.sopropytoy^y^^^ ran . 2 _ 

''^'^^^^idinojphcnylfbxan; 2,5.bis-[4-(N.2 2 2 

.0 

2, 5 -b, S [4.(N. p be n „ xycarb0 „ yl)MjdjnW 

y^y^^y^s-^^l* uoro) 

« -' d '«^ ; »d2,5-b i K4. ( N,3- fl u Oro)p be„ox y ca t bc„y0 
^*-pba™^ c%acceptabIesa]t 

- Pro fe a,,ve agen, and S aid compound are admim st e r ed siraulttneously or 
w,,a 11 „dayso f eacb„ a ,e r , i „a m o U „ bsufficienttotrealorinhibitfce . 
development of a neoplasm in said patienl. 
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27. A method for treating a patient who has a neoplasm, said method 
comprising administering to said patient: 

a) a firs, componnd se.ee.ed torn albendazole; albendazole sulfonate; 
albendazole sulfone; albendazole sulfoxide; astemizole; benomyl; 2- 
, benz.midazotylu.ea-, benz.hiazuron; cambendazole; eyclobendazole; 
domperidone; dropendol; fenbendazole; ftabendazole; frenhzole; 5- 
hydroxy-mebendazole; lobendazole; luxabendazole; mebendazole; 
nrethabenzthiazuron; mercazole; midefradtl; nocodozole; omeprazole, 
oxfendazole; oxrbendazole; partendazole; pimozidef fioxidazole; NSC 181928, 
0 a„d TN-16, or a pharmaceutieally acceptable salt thereof; 

b) a second compound selected from pentamidine; propamtdme; 
butamidine; heptamidine; nonamidine; sn.bam.dini; hydroxysti.bamidtne; 
diminazene; benzidine; phenamidine; dibrompropamidine; .,3*(4-am.d,»o- 
2-me.hoxyphenoxy) P ropane; nebopsin; distamycin; phenamidme; am,oarba„de; 
15 neomycin; achromycin; daunonubrcin; ..S-bis^-fN-hydrnxyamidinOphenoxy) 
pentanrv 1 3-bM4'.(N.hydroxyamidino)phenoxy) propane; l,3-b.s.<2'-methoxy. 
^-bydroxyamidino^^ 

phenoxy) butane; LS-bis-f^-hydrnxyamidino) pheooxyjpentane; l,4-b.s.(4- 
(N.hydVoxyamidino)phenoxy)b« to e;l,3.bi S -(4'-(4-hydroxyam,dmo) 
20 phenoxy)propane; LB-bis^-meftoxy^N-hydroxyamidino) pheno*y)propane; 
j^-anidinophenyl] furan; 2 ,5-bi S -[4-amidinophe„yl)fnran bts-amidoxnne; 
2 5-bis-[4-amidinophenyl] furan bis-O-methylamidoxime; 2,5-b,s-[4- 
amidinopheny!] fnran bis-O-emylamidoxime; 2,8-dramidinodibenzomiophene; 
2 8-bis.(N-i S opropylamidino) carbazole; 2,8-bis-(N.hydroxyamidino)camazole; 
25 ^.bis^-imidazoltnyDdibenzoflriophene; 2,8-bis-(2-imidazol,nyl>5,5- 
dioxodibenzothiophene; 3,7.diamidinodibenzomiophene; 3,7-b.s-(N- 
Uopropylamidino)dibenzothiophene;3,7-bi S KN-hydroxyamidino) 

dibenzomtophene^^iarmnod^^^ 

j^icyanodtber^Mophen^ 
30 dibenzofnran; 2,8-di(N-isopropylamidino)dibenzofnran; 2,8-di(N- 
hydroxylamidino)dibenzofnran;3,7^i(2-imidazolinyl)dibenzofuran; 
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44. d , br „ mobipheny|;2 ^^ 

py^le; ^bis^ Wdaal ^^^^ 

™ to 'M>2- be „ 2Wd ^^ 

^^Wpyno..;,-^^ 

pyn-ole- '•"■«M-2,5-bis.[ 5 -( 1 ,4,5,6- tetra h y d r „.2.p yrimidinyl) . 2 . 

(5 ( A^t^ahy^ -pyrnnid^-b^^j pyridine . 2>5 . 5 . 
am^mo-S-benztaMazoiyDfiran; 2,5-bis-[5K2-imi d azolin yl >2- 

^PP(3A5,6-te(rahy dro py r i midy i )phenyl)toan . 25 _ (ijs _ [4<2 _ 

4.t5<N-2-a n , 1 „oe,hy,a n ,i d „) benz im i d a 2 „ I . 2 . yl]phenylf ^ 
^«.7,7a.h e xahy dK , 1 „. bCT2taida2o| _ 2 , 
4A6,7. t *a bydr „. m . I ^ la ^ ta . 2 . yl)phOTyl]teM . 25 _ b ^ 

dimelhylcarhoxhyrirazWephenyDtoan. 2,5-bis- <4-[2.(N-2/ 
hydroxyed,yl)i m i d a 2 o|j„ y l,.p heny |j filran . 2)J . bjs(4 _ (N _ 
-opn.pytoMtoo^j^. 2^. {HHiimdllylmiB 

(<. m e, b y,a minoeth y 1)guanyIIphenylfcran; 2 5 . bjs _ {4 . [(N . 
(N,N- d | elh ylamm„propyl)gua„ ylJ p henyIfilran . 2,5. b i s .{4.[ 2 .(N. 

2,5- b is-[4-(2-imi d azolinyl)p b enylJ-3- me t boxy fl Jran . 2,5-bis-[4-{N. 
^P.ylan.i d ,n 0) p henyl ,.3. melhy|fliraii . bis . [5 . amidjno . 2 _ 
benzi^Mazo,,,,,,.^,^^^.^^^ 
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^tandazolyflethane; U-bis-P-^aino-^enztoidezolynp^pane, i,3-b,s [5 
(Mmidazoly^-be.-zimidazolyllpropane; l,4-bis-[5-am.d,no-2. 

, bia-^id^-benzinM 
bensWdazoWe^^ 

, ^s-W^imid^-ben— y. 12 -bu«e„e; ,^(M»-*-WH 
2.be»— 

e^butan^bi^-^ 

,0 bis . [5H 2-imidazoly.)-2Wmid^^ 
Wdazoiyl^enznnida^ 

b—w^^ 

^.^bis-^-py^^^ 

15 , ^[MWdy^W™^*"^ l,4-b,s-[5-(2-pyn ml dyl>2- 

,L,., lh i, rs^i-DyrimidylW-benrimidazolyip-butene; 
benzimidazolyl]l-buttne; l,4-bis-l5 (2 pynmioy , 

1 4-bi S -[5<2-pyrimidyl)-2-benzimidazolyl]l-n.ethylbuUne ; l,4-b,s-[5K2- 
p^idy^-benzmud^W^ylbu^lAbMS^-pyrWdylH- 

be»zh™dazo.ym- m ed,y^^^^^ 

2o 2^«M-~;>,4W^^ 

and 1 4-bis-[H2-pyrimidyl>2-be„,imida,oly.]2-med,yl-U-bu,adiene; 2,4-0*- 

4^m«hoxy-4-[N-i-piopylguanyl]phenyl)pyrimidine;4KN- 
cyclopmtylamidino)-l,2-phenylen e diamine; 2,5-bis-[2-(5- 
amidino)benzimidazoyl] furan; 2,5-bis-[2-(5-(2- 
taidazoiinOfbanaimidazoyHfuran; 2,5-bM2.(5-N-i S opropylam,d,no) 

b^ida^ylW^bis-12^ 

2 5 .bis[2-(5-amidino)benaimida a >yl)pyrrole ; 2,5-bM2-{5-(2-in,idazohno)} 

30 bcnzMd^ylW^ 

2j5 . bis .p < 5-N-cyak V entyl™idino)benznnida OT yl]pynote; 1-m.thy!-2,5-b.s-l2- 



4 
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(5-amidino)be„ztaidazoyIjp ym ,le;2,5.bis.[2.{5.(2.imidaz„, fao)) 

■sopropylamidino) b CT2 i m id a2 oy,J 1 ,2-diphenyIethane; 

r^W.) ^.s-^-anadino, 
benanndazoyl] benzo(b]loran; 2,5-bi S .[2-(5-N. 

cydopcn.ytoidinObenztod^,, benzo[bJfilraai 2,7-bis-[2-(5-N- 
1° '^Pylamidtaojbenzimidazoyljfluon,,,; 2,5-bisi[4 W N- 

mo^hoitaoprop,,!,^,,,,,^^. y.^.^ N . 

dTnethylammoeft^carbamoyDphenyUtoan. 2,5*3.(4.(3^ N- 

phe„yla m ,„„p ropylcarbamoyl)phenylJfiiraii . ^ 

5 ^aiylaminopropylcarbamoyllphenyllfuran- 2 < hi. n ' 

2 5 hi. ri nj • . "M"™". 2 >°iK3-amid,nophenyl]furan; 

2,5 b.s-P^N-.sopropylamid.^dinophe^,,,. 

du ne d,y 1 a m i„„e t hy, )aniidino]|)heny|fiiran . 2 , 5 . bjs . [4 ^,. 2 % 2 

^W-^ony,,^^,^^ 
Phcno.ycarbo^^^ w < 

u 0,8 l 4 -( N -(3-fluoro)phenoxycarbonyl) 
amidmophenyljfuran; and 

P) an antipro.ife.tiv. agea,, wherein said firs, c„ mpound , SK „„d 

and antiprobfeative a g e„, are adminisfeed simultaneously „ ^ 
■4 days of eacb orber, and where, sa,d firs, and second conrpoands I 
adhered in amonn* sarTeien, ,o arhibi, ft. ^ „. nMp|asm 
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28 A method for treating a patient who has a neoplasm, said method 
comprising administering to said patient a composition comprising afcendazo.e 
and 2,5-bis.[4.amidinophenyl]furan bts-O-memylamidoxime at dosage, that 
together decrease cell proliferation in said neoplasm. 

29 A merhod for treating a patient who has a neoplasm, said method 
comprising admmistering ,0 said patien, a composition comprisurg albendazole 
and Z.S-biK^amidinopheny.ltean a, dosages that together decrease cell 
proliferation in said neoplasm. I 



10 



30 A composition comprising albendazole, and 2,5-bis-[4r 
^dinophenylilbran b,,0-memylamidoxime, wUn said albendazole and 2,5- 
b iS -14.am,dtnophenyl)furan bis-O-methylamidox.me are present tn amounts ma, 
when administered together to a patient having a neoplasm, reduce cell 
15 proliferation in said neoplasm. 

31. A pharmaceutical pack comprising albendazole and 2,5-bis-[4- 
amidinophenyl]furan bis-O-methylamidoxime. 

20 32. A composition comprising albendazole and 2,5-bis-[4- 

amidinophenyllfuran, wherein said albendazole and 2,5-bis-[4- 
a.idinopbenyllfuran are present in amounts that, when administered together to a 
patient having a neoplasm, reduce cell proliferation in said neoplasm. 

25 33. A pharmaceutical pack comprising albendazole and 2,5-bis-[4- 

amidinophenyl]mran. 



78 



(12) INTERNATIONAL APPLICATION PUBLISHED 



(19) World Intellectual Property 
Organization 
International Bureau 

(43) International Publication Date 
22 January 2004 (22.01.2004) 

(51) International Patent Classification'- 
31/415 



PCT 



UNDER THE PATENT COOPERATION TREATY (PCT) 

ilffllllli 



(10) International Publication Number 

WO 2004/006849 A3 



(21) International Application Number: 

PCT/US2003/021984 

(22) International Filing Date: ,5 July 200 3 (15.07.2003) 

(25) Filing Language: 

English 

(26) Publication Language: En 1 h 

(30) Priority Data: 

60/396,151 



15 July 2002 (15.07.2002) US 

(63) Rented I by continuation (CON) or continuation-in-part 
. (C1P) to earlier application: P 

| fiLon 1ST1 ^0/396,151 (CIP) 

; 15 July 2002 (15.07.2002) 

; Street, Boston, MA 021 18 (US) X 
(72) Inventors; and 

KFnS r « ?r? Streel ' Arlin « ton ' MA °2476 (US) 

™i 18 U ms RU,,and S " Uare ' #2 - Boston! 

MA 02118 (US). FOLEY, Michael, A. ruS/USl- 

Wolcott Road, Chestnut Hill, MA 02476 (US) STnrir 

WELL, Brent, R. [USAJSJ; 59 Wes, cZ\«°™' 

Boston, MA 021 14 (US). GAW, Debra, A. [UsS 1» 

Oak Street, Reading, MA 01867 (US). 1 9 



(81) Designated States (national): AE, AG AL AM AT ait 
A2, BA, BB, BG, BR, BY, BZ, CA, Ch' £n CO ?S 

Euraaan paten, (AM, AZ, BY, KG, KZ, MD, RU T-i TM ' 

m, m, iK, IR), OAPI patent (BE BJ CF CC, rr rn/ 
' GN - GQ, GW, ML, MR, NE, SN TO t^' ' ' 

Published: 

— with international search report 

before the expiration of the time lunn far amendim the 

(88) Dateof publication of the international seareh^ort: 

3 June 2004 

For two-letter codes and other abbreviations refer tn ,h* »r -j 



< 

ON 

00 
VD 




INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US03/21984 



A CLASSIFICATION OF SUBJECT MAITER 

IPC(7) : A61K 31/34, 31/415 
USCL : 514/95.471 
riin o to Ir ^rTiatinnal Patent < 

B. FiFl, OS SEARCHED 

docun^ntationsearched^lassmcationsystem follo«ed.by dasstflcadon symbols) 
U.S. :514/95. 471 

Documentation searched other than minimum documentation t 



Electronic data base consulted during the 



international search (name of data Ibase atfd. «tee practice, search terms used) 



-p^/niM KNTS CONSIDERED IX) BE RELEVANT 



X.T.E 



X.T.P 



^^^^^ 



JRISY, Aetal. 
the treatment of 



Database CAPLUS on STN (Columbus. OH. USA). MftUW 
-Benzhnidazole compound-pentamidme compound combinations 1 
neoplasms' . WO 2004006849. 22 January 2004, abstract. j 

nntabase USPATFULL on STN (Columbus, OH, USA), 2002:295212 BORISY et al. 

oSJ (e*. a benzhnidazole and pentamidine) for the treatment of 
SSSSS^^ fo02165261 Al, 07 November 2002. abstract. 

rw,w MEDLINE on STN. (Columbus. OH, USA) 20102130. DEGER. E. et al. 'A 

Xndazde sulphoxide injection without reaspiraUon' . Am. J. Gastroenterology. 
January 2000, 95(1), 248-54, abstract 



Relevant to claim No. 



28. 30-31 



28.30-31 



28, 30-31 



3 Further docume nts are listed in the c ont inuation of Box C. 

Special categories of died documents: 

■A- doom** <k!M»8 *• •» of *' m * h " ** 

of particular relevance 

E- .artier application or patent published m or after the intematonal filing toe 

'L" tanmen, *** may too* d«bts . 'jSJ £SE 

establish the pubttcatico date of another elation or other special rea»ai las 



| | See patent family annex. 



document referring to an oral di.clan.re. use. exhibit!,* or other means 
document published prior to the international filing date but later than the 
priority date claimed 



iaIe r document published alter the iiuernauonaJ tuing dale . or ^rtority 
die and not in conflict with the application but cited to understand the 
principle or theory underlying the invention 

-X- document of particular relevance; the claimed myenticn cannot be 

X cScred novel or cannot be considered to involve an inventive step 

when the document is taken alone 

«Y" document of particular relevance; the claimed mv^i«c^ot be 

considered to involve an inventive step when the documentii 
cTEwith one or more other such documents, such combinat.cn 
being obvious to a person skilled in the art 



document member of the same patent family 



Ql A pril 2004(01.04-2004) 



Name and mailing address of the ISA/US 
Mail Stop PCTp Attn: ISA/US 
Commissioner for Patents 

T> n Day IdSD 




_ 6 jSAPRj 



J^VmnP. No. 703-308-1235 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/US03/21984 



Box I Observations where certain claims wr* f«««^ , , 

_____ . ^^^^m^__, K ___ lm ___ 



» n**< of 555 JS i , a)( „ E K^sj 

Claim Nos.; 

because .hey relate to subject natter not required to be sealed by this Authority. 



reasons: 



□ 



Claim Nos. 



3 - LX] Claim Nos.: 6-10 

because they are dependent claims and 



6.4(a). 



are not drafted in accordance with the second and third s 



i of Rule 



>n of Item 2 of first sheet) 
inventions in this international application, as follows: 



As all required additional search fees were rt™i„ « m u 

searchable claims. ^ ^re timely paid by the applicant, this international search report covers all 



As all searchable claims could be searched without effort iustifvhi* 
payment of any additional fee. justifying 



invite 



an additional fee, this Authority did not 



4 - 12^1 No required additional search fees were rimpiv u . 



No protest accompanied the payment of additional 



search fees. 



FonnPCT/iSAilu ^unuauon ot hrs, sheetd)) (M y 1998)" 



INTERNATIONAL SEARCH REPORT 



PCT/US03/21984 



inventive concept under PCT Rule 13.1 compos ition and a 

• 1 5 11-23 25-33 dravm to a method of treating a ^« 8 ^ to a method for 
identifying combinations of compoun ^ 

PCT Rto I". toj i"" "» "°" " •x*"*™'** '" au to"""" 

m i» (ill . «-»«■«•• » JJ"2J1 cm* edk «llh to can*** coBpoona «1 

^^^to^to^-^-----^-^^ 

t - • •« 155 376 $210 x total imniber of additional inventions. 155,375 = $32,628,750. 
The total number of inventions is 155,376. SZiu x roiai u 



THIS PAGE BLANK i(usfTO) 



